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ARE FUNGI PLANTS? 


\re fungi plants? It is probable that an overwhelming majority 
of botanists and a substantial number of those whose particular inter 
is with fungi would answer this with an unqualified affirmative If 
deduct from the latter group the plant pathologists, physiologist 
others who are primarily concerned with what fungi do rather 
with what they are (although certainly the two aspects are inextric: 


combined ), it is probable that the majority would still answer 


| 


affirmative, but by no means overwhelmingly so, and with many quali 


fications. Nevertheless, in nearly all general works on botany and 


many special treatises on fungi, it is explicitly stated or tacitly assumed 


that fungi are plants. Such terms as Mycothallophyta, Myxophyt 


Mycophyta designate the included organisms as comprising plant group 
| | | | 


the feminine endings often used for such names as Phycomycetae, Asco 


mycetae, Basidiomycetae, to agree with the inferred Plantae; the refer 
ence to gametophytic and sporophytic generations 
all emphasize the popular view. 
[ do not expect to answer the question | have pose¢ 
only to examine some of the reasons why fungi have 


1 Sixth annual lecture of tl 


Michigan, September 8, 195 


[M YCOLOGIA 101 September 
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accepted as members of the plant kingdom, to point 
period of many years objections have been made to thi 
to suggest that it may be desirable to consider these object 
same spirit with which we should reexamine any opinions which, 
reason of long familiarity, we take for granted 

When, over two centuries ago, Linnaeus published the 
Lapides crescunt; vegetabilia crescunt & vivunt; animali: 
vivunt & sentiunt,” he was not stating anything new but merely 
pressing a belief which went back to classical tradition—something 
he, in all probability, would have regarded as axiomati 
cessors, represented by Micheli, and his contemporaries, 
tarra, showed in many of their illustrations “roots” 
evidently regarded them as homologous in structure as functi 
the roots of the herbs with which they were associated. Obvy 
them, as to many at the present time, fungi were not mineral, the 
certainly not animal, therefore they must be vegetable Anim: 
table, mineral exhausted the possibilities It is necessary to stres 
ince much of what has been written on the subject up to the p 
tine ugyests that the writers, in interpreting evidence which seem 
bear on the matter, are often biassed by deep-seated, and perhaps 
unrecognized, preconceptions 

To Linnaeus, as to his predecessors and contemporaries, fungi wer« 
known chiefly in the form of the large, fleshy, terrestrial agarics, boletes 
puffballs, phalloids, morels and cup-fungi, and the obviously 
predominantly poroid fungi growing on wood lo them, a mushroon 
on a forest floor, with its often evident rhizomorphs, seemed 
tinctly a plant as many of its neighboring herbs,* and the « 
the concept to in lude polypore “rooted” in decaying wood 
natural. Such extension once made, it was equally natural, 


and more of the microfungi became known, to broaden the concept by 


imperceptible degrees to include them. ‘This has culminated in _ suc! 


absurdities, by no means unusual even today, as reference to a Pent 


cilium or Botrytis conidiophore, with its conidia, a 

is very common, in current literature, to find the nu 

tion of an agaric or a polypore—perhaps one of several o1 
hundred developing simultaneously on the same mycelium 
asa “plant.” Admittedly, there is a certain superficial analog 


an aggregation in the mass of units composing a mos 


1 exception is Wiggers (1780), who expres 


as plants None of | contempora! 


this heresy 





of ferns or shrubs 


such grou 


p are funda 
an aggregation of fungal fructit 


vith the appl man apple tree o 


as specialized structures concerned vith reproduction 


I = | 
comparable with the individual fungal fructifications 
equally rough! , similarly arable with the tree 


the truit, with the relatively difference 


he out of sight But neithes 
plant. The application of the 
ungal reproductive structure 
My own interest in 
when I had opportunity 
I had not seriously questi urrently accepted 


dvocated 1 of the bool with W Va then familiar, 


fungi had been derived from the algae | oss of chlorophyll. Here | 


was contronted with a group of organisms, obviously clos 

the basis of the criteria afforded by morphol yy and cyt 

nutrition could be holozoic, holophytic, saprobic ot parasitic, sometime 
with holozoi and holophyti pec at sieoned to the ime genu In 
other words, in what wv very reason to believe is a natural grou 


of organisms, we find all available methods of acquiring nutrition, 
only chemosynthesi was 1mmediatel 

ment of Kofoid and Swez that th was no evidence th: 
ee ee led as having been derived fron 
vith chloropl 


Shortly 


tion, 

change thi 
1932, 1940 
the Myxon 
by no mez 


no 


ven be pore 


acceptance 


I 
1 


declared unequivocally that 
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and Pringsheim (1858) argued that the poss 


Saprolegniaceae was in itself enough to shov 
that the type of sexual reproduction they po 
conclusive evidence of such relationship 
One immediate effect of the acceptance 
phylogenetic speculation, eventually resulting in 
as to the nature and relationships of the fungi, one derivin; 
algae, the other from animal-like Protista 
The earlier of the algal phylogeni arried 1 the 
lished by Braun and Pringsheim, that the fung stitute 
heterogeneous assemblage, derived { 
what later schemes approached more or 
nearly always with exclusion of the Myxomycetes 
isms and often with exclusion of the Archimycetes, as 
In all of these classifications it was taken for gr: 
have been depend nt upon food elaborated by phot S\ 


and that these must, therefore, have preceded 


hete rotrophi 
Since what were regarded as the morphologically implest 

ably most primitive photosynthetic organisn 

attractive hypothesis to account for the fung1 

derived from the algae by loss of chlorophyll 


ystems, the water molds are usually derived 


fror 
Oedogonium or Vaucheria, the mucors from the 
the Ascomycetes and the rusts, and through the 
the remaining Basidiomycetes, from the red 

Cohn (1872), following the lead already 
Pringsheim, and arguing that reproduction is basic and all other 
acters are secondary, arranged the fungi and algae into order 
of which included representatives of both groups the Str: 
text, which first appeared in 1894, and which, with its numerot 
sions, is probebly by far the most influential botanical text wl 
ever been written, the algae and fungi are 
is complete acceptance of the polyphyletic view 
et al., 1919) and while earlier combined groupings 
it is clear that the various authors are agreed that 
fungi must be interpolated among the algal groups 
Harper (1899), C. lk. Bessey (1905) and Lotsy (1907 
(1935, 1942, 1950) favors this view | f th 
larly concerned with the derivation ot 
from the red algae has been discussed b 
B. O. Dodge (1914), with special reference 
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1 


based his argument on what he believed to be the homolog, 
the ascogonium and the carpogonium, by Orton (1927 

(1944 lhe last-named, iphasizing the rusts, bring 

up to date and concludes that it may tentatively be 1 


levelopment leading from the 


were three lines of ¢ 
fungi, one to the Ascomycetes, one to the 1} 
the rusts. There can be no question concernin 
between the groups under consideration which 
arguments. There are, however. marked 
opinion, are not adequately accounted for 
aside from the radically different physiology 
differences in nuclear condition and in cel 
opment are not satisfactorily explained 
ascogenous hyphae and floridean gonimob 
ordinarily forced 


The most extreme and uncompromising rtion of the polypl 


letic view is that of Clements and Shear (1931 Ph a fungu 


as “a physiological adjustment to the environment 


to be found in every 1 vision of the 


! 


among mosses and ns, they ; ar from uncommon 
plants.” eaving aside the dubious reference 
assignment I on lou ingiosperm 
logical basis 1 Sel a St ling nsion 

to take into account t ‘ that 
angiosperm genera, represented by 


their nutrients through the int 


Their nutrition 

terrestrial 

are frequent! 

genera as Rhodoch TEL riggs, nd tl her large number 


of parasitic Florideae which acl I chell, 1914, 1918, 
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those in the fungi 
has encouraged its extension to a degree wh 


its legitimate application and which can often be regarded 
et 


unsupported speculation \n example would be the 


of the chytrids from water-molds with extensive my 


is discussed at length by Atkinson (1909). who make 


there is no reason to suppose that the adoption of a par: 
life would have the effect of favoring uction of 
opinion, Atkinson’s arguments, so far a y apply 
any rate, have never been convincing] 
Degeneration, as used in this connecti 
ame thing as reduction, that is, morphological simplicity 
ith presumptive ancestral forms, even though such morpholog 
plicity may, as in the yeasts, be coupled with a high degre 
logical specialization More often, degeneration means no 
upposed ancestral loss of chlorophyll, and re 1] lepenaence 
secured directly or indirectly from green pl: 
as compared with its possession, is a mark les 
appear that the human pecies, ke all anim: 
However valid, on other grounds, such a conclusion may 
ment from lack of chlorophyll would not ordinarily | 
CONVINCING 
The extreme polyphyletic view unive 
What are essentially monophyletic derivations ot the great 
the fungi from simple algae were developed by Winter (1879 
(1881, 1884), Brefeld (1889), and Gaumann (1926 
(1892) and Atkinson (1909) are sometimes cited 
but Fischer quotes Dangeard’s then recent worl 
\tkinson specifically states that he would trac 
either colorless or chlorophyll-bearing unicellul 
excluded the Myxomycetes and similar torn 
Brefeld, and Gaumann adds to these the holoca 
\rchimycetes, which he conclude 
1rom the myxomycete flavell: t¢ comple 
(1949) modifies his ea conclusions, iving t 
the Siphonales and the res th ingi, including the 
and the Blastocladiales, from the 
le derivation is in all probability 
the flagellate ser leading to the 
Another effect of the evolutionary 


advocated by Huxley in 13808, th 
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imperceptible aegrees trom lifeless material 


this subject are now mainly of historical interest. but 


in impressing on many the artificiality of attempting 


line between animals and plants at the morphologically simpler level 


Haeckel’s concept of the Protista ; mbracing both plant-like 


animal-like groups, advanced in the late 60’s and summarized 


“Phylogenie” (1894), has had and continues to have substantia 


ence It opened the way to consideration of th possibility thi 
tungi may have been deriv trom simple animal-like form 


earliest suggestion to this effect seems to have been made by 


1884, presumably un fit ol Haeckel’s earlier worl 


paper, in Russian, is known to me only through the abstract 


(1885). but he seems to have linked the rorms grouped b 


in the Archimycetes with amoeboid predece ssors. and h: 


the chytrids and the oomycetes from these Archimvycete | 


Cornu (1872) had pointed out errors of fact in Pringsheim’s discussiot 
and consequent objections to Pringsheim’s theories. Dangeard (1886 
suggested a monophyletic system for the fungi and proposed that th 
method: of nutrition be made the criterion to distinguish plants fr 


animals If tood is taken into the interior and there digested, t! 


ol 


organism is an animal; if the food is digested at the surface and 


products absorbed, leaving the residues outside, it is a plant ry 


, 
| 
criterion, of course, makes the fungi plants, but ignores the existen 


of Protozoa and worms with similar nutrition In later papers, Das 
geard (1902, 1903) gives his considered opinion that the pl: 

have been derived by several lines of descent from the ani 
represented by the simpler Protozoa; the fungi t ent one suc] 


earlier (1901), argued for the derivation 


Myxomycetes and Archimycetes from amoeboid Protozoa 


1 
I 


Scherffe | shght 


remaining Phycomycete from the Archimycete 
(1925) he provided many examples favoring thi 
detailed study of numerous speci 
derived from animal-like forms, have attained 

like nutrition in the same set 

that is, by absorption through membrane 
Cavers (1915) argued for the derivation of th 
tozoa is view was further developed by Cool 


(Martin 1932 Smith (1938) recognized 
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a monophyletic series derived from Protozoa the second edition 
(1955) he makes the separation between the myxomycete groups and 
the remaining fungi, now called the Eumycophyta, more e» 


diagram of suggested interrelationships. Sparrow (1943) « 


substantial agreement with Scherffel’s views. Langeron (1945) argues 


strongly against the derivation of the fungi from algae. This is re 
peated by Langeron and Vanbreuseghem (1952) and it is proposed to 
extend the concept of non-cellular organisms, originating with Dobell 
(1911), to all of the fungi. Heim (1952) argues strongly for a mono 
phyletic derivation of the fungi from Protozoa and points out many of 
the weaknesses in the arguments advanced in favor of the algal theories 
Savile (1955) accepts the monophyletic view and appears to favor deri 
vation from Protozoa, although he is chiefly concerned with the place 
of the rusts in the series 

The most recent extensive treatment of the fungi is that of Moreau 
(1954). Admittedly a follower of Dangeard, he modifies the latter 
monophyletic system, suggesting that primitive protozoans have given 
rise to four independent groups of chytrids which he calls the Proso 


mastigochytridiales, the Opisthomastigochytridiales, the Dimastigochy 


tridiales and the Amastigochytridiales. The Prosomastigochytridiales 
having zoospores with one anterior flagellum, have gone no further 
The Opisthomastigochytridiales, with one posterior flagellum, have given 
rise to the Monoblepharidales and the Blastocladiales The Dimastigo 
chytridiales, with two flagella, have given rise to the remaining Oomy 
cetes. The Amastigochytridiales, without flagella, have given rise to 
the Zygomycetes, the Periascomycetes and the Dangeardiomycetes, the 
latter group including the great bulk of the Ascomycetes and all of the 
Basidiomycetes. The Myxomycetes and associated groups are excluded 

I have cited Moreau’s arrangement rather fully, because | believe 
it comes nearer to the system which | should now favor than any othet 
which has been proposed up to the present time. I should include the 
Myxomycetes in the strict sense, that is, the L/xosporeae and the Myxo 
gastres, and also the Plasmodiophorales, in the biflagellate series, but 
would, for the present, regard such groups as the Acrasieae and the 
Labyrinthuleae as representing independent lines of development. The 
recent work of Spiltoir and Olive (1955) and of Spiltoir (1955), which 
was not, of course, known to Moreau, necessitates reexamination of the 
relative rank given to the Periascomycetes This system, as already 
noted, approaches the type of arrangement Smith has suggested for 
the algae 


We have become so accustomed to a tre like phylogenetic system, 
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showing a single trunk with two great branches near the base, 
ing to the animals, the other to the plants, that 
a time to realize that what we have taken for a 
approach, a thicket, dominated by two or three 
associated shrubs, herbs and smaller components 
rooted (see Rogers, 1948 

I have referred to the often repeated tatement tha 
must have preceded animals and fungi, otherwise, th 
been unable to secure nutrients Vuillemin (1907) pointed out that 
cannot assume that at the remote epoch when life appt ired conditior 
on the earth’s surface were the same as at present and suggested that 
there may have been other autotrophs, citing the nitrogen-xing bacteria 
as examples ot organisms having a type ol food mal ny quite distinct 
from that of green plants Cavers (1913) cite 
approval and, in a later paper (1915), suggests consideration 


photosynthetic and chemosynthetic bacteria in thi connection, 


isms which have the capacity to synthesize organic compound 
ods different from those available to green plan Bernal (1951 
out that such of these as contain complex enz itic systet canno 
representative of the most primitive organisi 

Urey (1952) presents geophysical argument upporting tl 
tion, earlier advanced by QOparin (1938) and developed b 


(1951), that life may have begun under atmospheric condition 


1 
| 


1 
ny 


unlike those that prevail at the present time, nota 
and under circumstances favorable to the elaboration of organ 
pounds by chemical action Miller (1953, 1955) produced experimental 
evidence supporting Urey’s arguments wl h nthesized se 
amino acids by circulating a mixture of he: | methane, ammor 
water vapor, and molecular hydrogen past electrical field in 
oxygenless system. Gulick (1955) discusses proble 
reference to the possible role ot pho phoru 
chains, on the hypothesis that life originated 
phosphorus was only partially oxidized Phi 
the argument that green plants must have pr 
bearing organisms because only green plants could 
nutrients has no basis in what we can infer a 
which life originated 

Whether, under the conditiot 
originated at one particular tu 


times and place 


then all inheritan 
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uch a conclu ion 1 highly theoretical and cannot, 1n the light of our 


present information, be presented as fact It has been argued that the 
cytological features and the enzymatic systems of the overwhelming 
majority of known plants and animals strongly suggest a common origi 


This 1s not completely convincing. What is postulated is a series of 

nical changes, all tending in the same direction, taking 
place on a planet with a presumably more uniform surface than at 
present, but scarcely completely uniform If there were local variations 
in conditions, why 1s it necessary to suppose that they could not have 


been reflected in slight, but significant differences the compounds 


which were being formed? Such differences would vide the requisite 


basis for the further differentiation in later times wh we know has 
occurred, The picture of a gradual, orderly and widespread develop 


| 1 


ment from non-living to living is surely more in accord with what we 


know of natural processes than is that of a sudden, unique and isolatec 


phe nomenon 


The turther point, that once living matter had succeeded in occupy 


ing the available habitats on the earth’s surface, all available compounds 
uitable for origination of life would promptly be appropriated by then 


is highly plausible But if there were many essentially simultaneovs 
| 


local developments we are not justified in inferring that the 


one of them was so rapid that all others were suppressed The concep 


tion of a single living unit—‘the protoplasmal primordial atomic 


globule,” sO proudly cited by Pooh-Bah as his ultimate ancestor 
perhaps belongs more properly in the realm of comic opera that 
erious scientific discussion. So far as the fungi are concet 
possibility of independent origin appears » restricted to tl 
mycetes, the Archimycetes and associated groups, and po 
\ctinomycetes, whose conceivable relation to certain fungi 
in my opinion, received adequate consideration 
\lexopoulos (1952) recognizes that there is a strong and growing 
opinion among mycologists that the fungi may have originated from 
animal-like forms, but remarks, “Since we admit of only two kingdoms 
and since the fungi are more in agreement with our concept of 
plants than of animals, we classify them in the plant kingdom regardles 
of personal belief about their ancestry.” is is probably 
a statement of the predominant attitude a present tin 
be made It does, however, beg the question of the origi 
ot “out concept of plants” and, as carried into 
petrity preconception 


[ am not suggesting that the if withdrawn fron 
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botany in the wide sense That would be in practi 
time for many reasons the field of classification, for « 
is no reason why mvycologists should not work within the 
International Cod It 1s true that provisions made 
phanerogamists for phanerogams are not always adaptable to t 
but the phanerogamists have been perfectly willing to recognize that 
fact. When the Vienna rules were adopted, the provision ot special 
starting points tor the fungi was made at the behest of the m 
(most untortunately, it seems to me, particularly in the case 
gasteromycetes ) and when at Stockholm, in 1950, recommendation 
adopted looking toward standardization of names of groups 
rank of o der, the mvcologists on the committee recommendee 
mously that the divisional name for fungi should end in 
than -phyta, with the corresponding -mycotina, -mycete 
for subordinate groups. This was adopted by the Congre ind imeor 
porated as Kecommendation 26A in the Code At the same time the 

of the Impertect name for the Impertect Stave ol a tungus wl 
pertect stage is known—a matter of great practical importance to m 
gists—was formally validated by amendment to Art. 69 
this spirit of accommodation prevails, there need be no difh 
treating the fungi with plants for purposes of nomenclature 

In a more general way, fungi will continue to be discussed i 
cal texts and studied, for the most part, in botanical laboratori 
part of the botanical sequence In ological cours¢ 1 a bacteria 
There is no reason, however, why in this, or in any other connec 
theory should be 

beginning that I did not intend to 
] 


posed, nor have | attempted to analyze in detail the argument 


vhich have been advanced for the derivation of the tungi trom the algae 


These arguments are on record and must be considered seriou 


objectively I have raised the question whether we have not 


ourselve be hampered in our thinking by certai 
beliet which have become o deeply Intren 
validity for granted and that we have con 
them from out appraisal of the facts we 
“plant” for fungus carries within itself 
is intensified by tl 1 uch 
of fung bel at all living thing 
itiquity beh 
preceded ani 


lemonstrated 
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drawing a line between what were called plants and 

animals has been increasingly recognized for over th 
century \t the present time, the line between livin 

is becoming correspondingly vague It is now necessary 
that whenever and wherever life may have originated, cond 
the earth’s surface, including its atmosphere, may have been 
ent from what they are now It is at least permissibl 
whether the chemical combinations which had within them th 
tialities for living processes may not have originated at differet 
and places and in different form The best way to recognize thi 
point, so far as the fungi are concerned, is to treat them in the 
vay that Smith treats the algae The exact limit ot the fung1, 
number of developmental lines to be recognized, the inclusion or ¢ 


sion of specific groups: these are all matters on which there 


legitimate difference of opinion for a long time to come 
approach to these problems will, in my opinion, be greatly 


it we remove the road block S which hampet our progress 
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THE CARDINAL TEMPERATURES AND pH 
RESPONSE OF THIELAVIOPSIS BASICOLA ' 


/ 


The severity ol blac k root rot of tobacco, caused by Thi Vio] 


basicola (Berk. and Br.) Ferr., is influenced markedly by soil tempera 
ture and pH Kield studies by Johnson and Hartman (5) indicated 
the occurrence of the disease is determined primarily by soil tempera 
ture. Valleau et al. (11) reported that black root rot injured tobacco 
in the field at 21—23° C, but above 25.5° C the host grew fairly well and 
the disease caused little damage It is also well established (3 that 
black root rot is more severe on soils which have a pH of 6.0 or above 

To gain a better understanding of the effects of soil temperature and 


pH on black root rot, various workers have studied the causal organism 
in culture and used greenhouse inoculation tests under controlled condi 
tions [he optimum temperature for growth of the pathogen in culture 
has been reported to be 28-30° C; these temperatures are also favorabl 


lor growth of the host (1, 4, 5, 6 Rawlings (8) studied the influence 


of temperature and pH on the growth of 7. basicola cultures obtained 


from tobacco in Tennessee, cotton in Texas and Primula obconica Hanes 
in Holland When cultured on potato-dextrose-agar at 10, 20 and 
30° C, all isolates grew most rapidly at 20° C and growth was 


10° C than at 30° C. When grown on potato-dextrose-agat 
to pH 4, 5, 6, 7 and 8, all isolates grew faster at pH] 6, 7 and 
$+ or 5. In 1950 Steinberg (9) demonstrated that calcu 


essential minor element for the growth of 7. basicola in 
nutrient solutions However, increasing the calcium level aboy 
| 


did not increase the yield of mycelium Steinberg (personal coi 


cation) also found that growth (dry weight) in synthetic media wa 
least at 20° C, intermediate at 23° C and most at 30° (¢ ()n the other 
hand Barnett et al. (1) reported that growth was more rapid at 25° ( 


than at 20, 30 or 31.5 
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fohnson and Hartman (5) showed that black roo 


vere at temperatures ranging from 17 to 23° C, mucl 


26° C and negligible at 30° C or above Doran (2 
~ ? 


influenced the effect of temperature on black root rot 


critical pH range being between 5.6 and 6.0 
disease did not develop at any temperature 


raised to 5.7, 5.7—5.8, 5.8 and 5.8—5.9, the h lest temperatures 
black root rot developed were 15, 18, 21 and 27° C, respectively 
was little or no disease development 

ranging from 6.0 to 6.9. In the light 

black root rot of tobacco as a disease which is favored by 


that are not optimum lor growth of either the pathogen or the host 


In preliminary studies, isolates of 7. basicola trom North Carolina 


appeared to have temperature optima tot growth im culture 


28-30" C range previously reported Therefore, additional 


the cultural behavior of the fungus was undertaken 


Chis paper reports data on 1) the cardinal temperatures of certain 


isolates of 7. basicola, 2) the growth of these isolates on buffered media 


adjusted to different hydrogen ion concentrations and 3) the interaction 


of exee calcium ions and pH on growtl 


MATERIAI AN \ rHop 


Cultures of 7. basicola from Kentucky. Wisconsin, Virginia 


\\ 
,\ 


California, obtained through the courtesy of Drs 
R. W. Fulton, R. G. Henderson ; Yarwood, re 
l 


A 11 


from North Carolina were used \ll isolates were 


according to Stover’s (10) classification, and all were pathogens 


tobacco 


Temperature Studies. The effect of temperature on growth wa 


determined by incubating the cultures in controlled temperature cabinets 


) 


at 4° (+ 1) intervals from & to 36° C and also at 22, 26and 30° ¢ (at 
meal agar (200 gms oatmeal per | of water, pH approximate! 
autoclaving ) in Petri plates was seeded with disks of myceliun 

in diameter, from the margin of a 1-week old colony. Usuall 

of each isolate were incubated at each temperature and all tsolat 

tested in at least two different tests. Growth rates were det 

by measuring colony diameter at intervals from the tourth to 

teenth day. In addition, all the isolates, with the exceptior 


North Carolina isolate, were grown at least once in potato-dextro 
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at 4° intervals from 20 to 32> ¢ \fter 5—14 days ot 
were filtere 1 and th mvcelial mats were all dried 


Hydrogen Ion Studu 
trose 


mined by growing the fungus im potato dext 


The ettect ol phi on 


200 gins potatoes plus 17 gins dextrose per l ot 
aliquot of sterilized broth 2 ml of sterilized bufter 
1.9 gms monobasic potassium ph 


1.9 gms glycine, 
The resultant vas approntiti 
PI 
' 


1 hydrochloric acid or sodium hvdroxide, the 


siny I al 
vals ot 0.] 0.5 trom pH 2+ through pil YU) 


with the Virginia, Wisconsim and Kentucl 


water) were 


y > 


of a conidial suspension t 
al 24 


filtering, dried 


were incubat dat room temperature or 


the mycelial mat we \ i DY 


y¥H of the filtrates wi rmined with 


final 1 
Additional tests 
lates using a liquid synthetic mediun 


asparagine, 2 ns dibas« potassium phospha 


with the 
consin 1s 


calcium chloride, 1 mg terri 


sulfate, 20 ml normal 
which Wa buffered to 


thiamin chloride pet 1000 ml ot water 
approximat to the one describe 
Pitration als, inocula 

i¢ scribed \nothet t¢ 


similarly conducted using the unbuffered 


tion were 


Was 
l to pH value from 3.0 


above, adjusted toe 


/ 


lon Studies Excess calcium 10n 


pro imately 300 ppm, orn wrmal cal 
nl ot buffered pt 


ap 
flasks containing 35 1 
medium and the pH adjusted from pH 
lia. without the calcium chloride, 
Inoculation, cultural cor ditions and evaluation 


Simiiatl 


the preceding test 


Measurement 
shown grap) icall 
shown rep 


at & ( 

22 to 28 with an average optimun of about 26 
broth, mvee weights attet 
32° C averaged 77, 80, 50, 26 and 10 mgs 
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The growth responses for the Virginia, Wisconsin and Kentucky 
isolates to pH in buffered potato-dextrose-broth were quite similar. No 
growth occurred below pH 3.3 or above 7.2 and the optimum pH range 
for growth was between 3.9 and 6.2. In the presence of excess calcium 
(approximately 300 ppm) in potato-dextrose-broth slight growth 0« 
curred at pH 3.0 and mycelial mat weights were greater over the pH 
range than in potato broth without excess calc1um 

When all 5 isolates were grown in the unbuffered synthetic medium 


without excess calcium, no growth occurred below pH 3.3 and maximum 


IN MMS 


a 
vey 
- 
ivy) 
z 
a 
a 
> 
z 
°o 
=) 
° 
oO 
a 
a 
vy} 
= 
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12 6 20 22 24 26 28 30 32 34 36 
TEMPERATURE IN DEGREES C 
Fic. | Phe effect of temperature on the growth of Thielavi psi 
oatmeal agar Che graph represents 6 days’ growth from an average 


isolates from widely scattered areas 


growth occurred from approximately 4.4 to 6.4. Some growth occurred 
in flasks at an initial pH of 8.7. However, at the end of 14 days the 
pH in these flasks varied from 6.1 to 6.8 

In the buffered synthetic medium the Wisconsin and North Carolina 
isolates produced little or no growth below pH 3.0 or above 8.0 and 
optimum growth occurred from approximately 4.0 to 6.4. When excess 
calcium was added to the medium the mycelial mat weights were greater 
over the pH range than were those of the mats obtained trom the 


basal medium 
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DISCUSSION 
Temperature Requirement It is well known that races of 7 
It is entirely possible that both Gilbert (4 


cola occur in nature (10 
| Johnson and Hartman (5) studied strains of the fungus 


and 
optimum temperature for growth was 28-30” ¢ Whether or ni 


strains are representative of the fungtis as it occurs in 
lat the 3 isolates te 


question It appears significant tl 


obtained from 3 different hosts trom 3 wide ly sepat ited locations, re 


faster at 20° C than at 30° C Add to this the 5 tsolates studied 
from California (from bean), Wisconsin, Kentucky, Virginia and North 
Carolina (from tobacco), all of which prev about equally well ; ten 


peratures between 22 and 28° C, and there strong evidence th tr 


of the fungus, widely 


il! 


distributed in nature, have optimum erature 


ranges for growth extending well below 28° ¢ 


It would appear, then, that black root rot of tobacco 
| 


which is : at temperatures which extend into 


site but not for the host 


range for 
Hydre 1 lon Requirements No report vere 


buffered media were used to deter 


ture in 
drogen ion concentration on growth of 7 
I eclia may change consice 
awling ‘ (3 
<plained by a shift 


thy 
ak 


mention pH determinations made at t 


The addition 


i¢ trose brot] peri itted the tungus to grow 


tat d trose broth Also 


hed potato the additior 


ato-dex broth and a synthetic mediun 


and why the add 


noted above iS not 


root 1 | ore 


limed or 
unfavorable 


extends we I] 


pH of soil 


phosphoric acid, 


Doran speculate 


substance 
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SUMMARY 


()n oatmeal agar, isolates of Thielaviopsis basicola from 5 widely 
separated areas had similar temperature-response growth curves. N 
isolate grew at 8° C, or at 36° ( Maximum growth for all isolates 


curred bet tween 22 and 23° , contrary to pre vious re ports of an optumu Y 


of 28 ( In buffered potato dextrose-broth no growth occurred 
| 


below 3.3 or above 7.2. Optimum growth occurred between pH 3.9 


and 6.2, In the presence of excess calcium in potato-dextrose-| 

fungus grew sparsely at pH 3.0, and the mycelial mat weights were 
increased over cultures grown in medium lacking exc: calcium and 
grown at comparable pH levels In a buffered synthetic medium littl 
or no growth occurred below pH 3.0 or above 8.0. The addition of 


excess calcium to this medium did not change these values ru 


increase the yield of mycelium 
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YEASTS ISOLATED FROM DROSOPHILA AND 
FROM THEIR SUSPECTED FEEDING 
PLACES IN SOUTHERN AND 
CENTRAL CALIFORNIA 


M MRA} pH J P HAF! 


In 1948 Dobzhansky expressed the view that veasts are important 
in understanding some of the forces of natural selection to which popula 
tions of Drosophila flies are exposed. Since then there has been an 
intense interest in the relation of yeast to Drosophila in nature \] 
though certain aspects of this relationship have been studied, information 
pertaining to the taxonomy of yeast occurring in Drosophila flies 1 
quite limited 

Chatton (1913) reported the occurrence of Coccidias 
intestinal parasite of D. funebris In 1944 Dobzhansky 


lated a yeast, which they termed S. farinosi (syn. [1 


from the « rops of D / eudoobscura Later, at Dobzhan 


Wagner isolated some veasts from the crops ol D / 
lected at Pinon Flats in the San Jacinto mountains in 
fornia. These were identified by Mrak (unpublished data 
the genus Zygosaccharomyce Wagener (1944 
not identify & types of yeast from Opuntia tru 
the yeasts had different nutritional qualiti 
sophila. Buzzati-Traverso in 1950 * isolates 
from Drosophila flies trapped in the Po Valley m 
Burke (1950) and Hedrick and Burke (1952) identified 
lated from crop contents, f and immedi ubstr 
of flies (D. cru 
Shehata and 
successive popula 
on the relation of 
ent chromosomal 


taxOTIOTNY I I a soial In Cire 


et al. (1951 | ( I d at certain 
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of Drosophila showed a differential attractiveness to certain species of 
Drosophila. Da Cunha (1951) also showed that the adaptiv 
of the different chromosomal structures in D. pseudoobscura 
pending on the microorganisms used in the food of the flic 
larvae. Recently Dudgeon (1954) isolated 130 yeast strains 
species of Drosophila. The yeasts, which unfortunately were o 
tified by genus, fell primarily in Debaryomyces, Hansenula, Pichia 
Saccharomyces, Candida, Kloeckera and Torulo{ peci 
ot Drosophila (collected in 12 different states of the | 
apparent prelerence tor any of the yenera Ol yeasts Neither seasonal 
nor geographic variations in the genera of yeasts collected ld 
demonstrated. 

The study reported in this paper was conducted in order 
more complete information on the taxonomic characteristic 
occurring in Drosophila (particularly the Obscura group ) flies collected 


in their natural mountain environment, and from various substrates 


(possible feeding places for the flies) in these environments 


EXPERIMENTAL PROCEDURI 


Fly collections were made at Pinon Flats (a desert are: 
Camp, including Mountain Center (a yellow pine area 
Jacinto in Southern California and at Mather and Jacksonville 
northwest of Yosemite Park in central California. These area 
chosen because Dobzhansky and his colleagues had been collecting f] 
there tor a number of years and because the variations in elev: 
vegetation offered an unusual opportunity to consider yeast ecology 
lies were collected, transported, dissected and identified 
to the procedure 5 des« ribed by She hata and Mrak { 1951. 1952 
nomic studies were originally made in accordance with the procedi 
of Stelling-Dekker (1931), Lodder (1934), and Diddens and Lodder 


1 


(1942) but, upon the compl tion of these studi newer and 


procedures were published by Wi kerham (1951 
Kreger van Rij (1952). In order to avoid confus 


vith the lew procedut 


studies were repeated in accordance 
ple tion of the work, therefore, was delay | 
stances, In conducting the studies repo 

Dutch system was used insofar as pos 

cases the Wickerham system h; 

species differentiation As a re 

listed by Shehata and Mrak (1952 
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Dekker’s system) can now be identified with the modified descriptions 
of Lodder and Kreger van Rij (1952). In such cases it was decided 
not to describe these isolates as new species, even though there might 
still exist additional differences when using a much larger number of 
carbon compounds as recommended by Wickerham (1951) for the genus 
Hansenula. Organisms which do not fit in the Dutch system or in 
Hansenula as described by Wickerham will be proposed as new speci 

In these cases, the extended carbon assimilation patterns were used. In 
order to avoid a lengthy listing of all the assimilation reactions (bot! 
positive and negative ) only the positive results are reported in the stand 


ard description of new species \ll compounds recommended by Wicl 


raBLe | 


iccharom 
Candida 
K loecke 
Hansenula 
Pichia 
Torulops 
Rhodotorula 
Cryptococcu 
Hansenias pora 
Trichosporon 


os pi ra 


erham (1951) were used with the exception of D-glucosamine, pyruvic 


acid, ethylacetoacetate and potassium sodium saccharate 


EXPERIMENTAL RESULTS 


\ total of 169 cultures were isolated. One hundred and eighteen 


of these were obtained from Drosophila flies and 51 from substrates 


The occurrence of yeast by genera is summarized in Taste | and b 
species according to source and place of origin in TAaBLi and II] 
The taxonomic treatment of these organisms is discussed belov 

Genus SACCHAROMYCES: The 63 cultures of Saccharomyc olated 
were identified as follows: S. cerevisiae Hansen (26), S. veronae |oddet 


& van Rij (18), S. fragilis Jorgensen (6), S. fermentati (Saito) Loddet 
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& van Rij (2) and three new species, S. drosophilarum (10), S. dobzhan 


skit (1) and S. phaselosporus (1 
The isolates now termed S. veronae were originally considered 


S. drosophilae (Shehata & Mrak, 1952). After the publication of the 


rasLe Il 


YEASTS ISOLATED FROM FLIES COLLECTED IN DIFFERENT AREAS 


ACCHATOMYCE cerevi 
accharom voce veronde 
yaccharomyces drosophilarum 
Saccharomyces fragili 
Saccharomyces dobzhanski 
Saccharomyces phaselos poru 


andida krusei 
andida pulcherrima 
andida lipolytica 
andida parapsilo 
andida rugosa 
andida mycoderma 
andida guilliermond 
andida tropicali 
Kloeckera apu ulata 
Hlansenula angusta 
Hlansenias pora valbyen 


Torulopsis fermentan 
lorulop hac 1 
Torulop 
Torulop 

mie 
Rhodotor 


Rhodot 4hal 
Rhodotorula aur 


lotal Number of Yeast 
| olated 


Number of Specie Isolated 
Number of Flies Yielding Yea 
Number of Flies Cultured 


N imber of Fl Collection Made 
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description of S. veronae by Lodder and van Rij (1952) it was apparent 
that these species were very similar In view of this, an authentic cul 


ture of S. veronae was obtained from the C. B. S. collection in Holland 


and the complete carbon assimilation pattern was compared with that of 


representative isolates from flies The results were so similar that there 


ras_e Ill 


YEASTS ISOLATED FROM VARIOUS SUBSTRATES N DIFFERES 


( andida WwW 
( andida 
( andtda & 
( andida 


(andtida kru 


Pichia memt 


is no doubt about the identity of culture 
pounds listed by Lodder and van j, the follows 
teristics are typical for thi 

raffinose, melezitose, ethanol | 

1)-sorbitol, a-methyl-D-glucoside, L-arabinose 


gluconi acid and succini acid (variable ). I he t compound 
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are not assimilated. Lodder and van Rij (1952) reported that S. 7 
nae is unable to use ethanol as the single source of carbon. W< 
unable to confirm this, since the type species grows in alcohol a 
our own isolates, which showed positive or latent growth 

The isolates termed S. drosophilarum are yeasts with kidney-shaped 
ascospore Lodder and van Rij (1952) list only two species with such 
ascospores, ). marxianus and 5. fragilis Our cultures differ fron 
described species in assimilation and fermentation reactions, a 
in morphological characteristics. None of the cultures ferment |: 
which excludes them from S. fragilis. J/urthermore, all culture 
late maltose and none assiri ate lactose, separating them from S. may 
anus. Other differences are the absence of a typical pseudomycelium 
and the smaller cells in malt extract. Since Stelling-Dekker (1931) did 
not use assimilation reactions or pseudomycelium characteristics, the 
cultures were originally classified as S. marxianus. However, the more 
extensive information now available justifies the description of a new 
species. The specific name drosophilarum was chosen since this yeast 
when used as bait (Phaff et al., 1955) was highly attractive to a large 
number of different species of Drosophila. Representatives of this spe 
cies have been isolated from Obscura group flies and in one case from 
leaves of a shrub infected with a lepidopterous insect in the Keen Camp 
region of Southern California and also from Obscura flies and a slime 


flux of Ouercus kellogii near Mather in the Central California Mountains 


Saccharomyces drosophilarum sp. nov. 


' Heel -4 
in musto maitato celiulae ovoideat 


catenatae; sedimentum et anulus 


plerumque glabra, mollis, semi-nitida, 


Copulatio cellularum heterogamica et 1sogamic: 
cedit Ascosporae reniformes, 2-4 in asco. lerm 
et raflinosi pro tertia part In medio minerali 
maltoso, saccharo, cellobioso, trehaloso, raffimoso, 


alpha-methylglucosido crescit. Nitras kalicus non assimilatur 


Growth in malt extract: after 3 days at room temperature cells short 
oval, 1.9-5.4  2.3-6.7 »; single or in pairs and small chains \ ring 
and a sediment form gradually, but no pellicle. Streak culture on malt 
agar : greyish to cream-colored, surface semi-glistening and nearly smooth 
with many fine transverse striations, pasty texture, low conve cro 
section, little-spreading with a lobulate margin. Slide cultures on potato 
dextrose agar: extremely primitive or no pseudomyceliun Sporulation 


abundant on wort agar. Iso- or heterogamic conjugation usually pre 


cedes ascus formation. Ascospores kidney-shaped, usually 4 per ascus 
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] rlucose, 


The asci rupture readily at maturity Fermentation positive for 
galactose, sucrose, and raffinose (one third only Maltose and lactos 
not fermented. The following carbon compounds are a | 
cose, galactose, L-sorbose, maltose, sucrose, cellobiose, trehal 


finose, melezitose, ethanol, glycerol, D-mannitol, D-sorbitol, 


D-glucoside, salicin and lactate Latent or variable assimilation occu 
with D-xylose, succinate and citrate. The er compounds 
assimilated. Usually very thin dull pellicles ; formed 

media (Assimilation of nitrate negative 

growth in a_ synthetic medium. Starch-like compound 


synthesized 


\nother isolate was a yeast with kidney-shaped asco pore 
could not be identified with existing species It resembles S. dy 
larum in carbon assimilation pattern, but differs in its abilit 
a strong fermentation of maltoss It is, therefore, considered 
new specie 5, LOT which we propose the name Saccharomyces dol 
in honor of Professor Th. Dobzhansky, who stimulated the 
yeasts associated with Drosophila flies \ single isolate was obtained 
from D. pseudoobscura collected at Pinon Flats in Southern California 


i 


Saccharomyces dobzhanskii sp. nov 


Growth in ma “tri after 3 day 
to spherical, 2.0-6 : 5~7.O pn, single, i 
Sediment and a ring are formed Streak cul 
white to cream-colored with a pinkish 
nearly smooth with a few small warts and 
soft, broadly CONVEX, but not preading, 
mycelium on potato dextrose agar slide 

rt aga ; xr heterogamic conjugatior 
rormation 
shaped asco Fermentation positive jor 


and weak se, maltose and rafhnose 


fermented. The following carbon compound 


galactose, L-sorbose (may be |: it), maltose, 


halose, raffinose, melezitose, 
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D-mannitol, D-sorbitol, a-methyl-D-glucoside, salicin, gluconic acid 
(variable ), lactic acid (latent to strong), succinic acid, citric acid (latent 
or ). The other compounds are not utilized. Nitrate not 

lated, Vitamins are required for growth in a synthetic medium 

like compounds not synthesized 


Two other yeasts with kidney-shaped ascospores could not be iden 
tified with existing species. Both were isolated from D) udoobscura 


at Pinon Flats. In their fermentation characteristics they resemblk 


5. drosophilarum, but the assimilation pattern of carbon compounds i 


entirely different. Among these differences is the inability to assimilate 
maltose The absence of lactose assimilation differentiates them fron 
5S. marxianus. Besides there are morphological differences, such as the 
absence of pseudomycelium. One of the isolates was originally con 
sidered as Z. marxianus (Shehata and Mrak, 1952) and the other isolate 
was tentatively designated as 7. mrakii. (See Shehata and Mrak, 
1952 } To avoid contusion both isolates will be cle S¢ ribed as Saccharo 
myces phaselosporus nov. spec. because of the formation of ascospores 


resembling kidney beans 


Saccharomyces phaselosporus sp. nov 


In musto maltato cellulae subovoideae, 2.1-5.3 * 2.6-6.3 u 
breviter catenatae, pellicula’ non formatut Cultura im agar 
mollis, glabra, nitida, margine glabro. Pseudomycelium nullum 
formae, 2-4 in asco, Copulatio cellularum aequarum 
praecedit Fermatatio f luce 5 galactos acchari 
medio minerali cum glucoso, galactoso, sorboso, s: 
aleohole aethylico (exiguo), glycerole, mannitol 


id crescentiam sunt vitaminae externae 


(;rowth in malt extract; after 24 hours or 2 days cells oval, 2.1—5.3 

2.6-6.3 w, single, in pairs and in short chains \ poorly developed 
ring develops gradually, but no pellicle. Growth on malt agar: after 
3 weeks the streak culture is cream colored, smooth, with a delicately 
transverse striation on the periphery, glistening, pasty to soft, cross 
section low convex, border lobulate without pseudomycelium On 
potato dextrose agar slides no pseudomycelium is formed. Sporulation 
after isogamic conjugation. Usually 4 kidney- to crescent-shaped asco 
spores are formed in each ascus, which ruptures at maturity. Glucose, 
galactose, sucrose and one-third of raffinose are fermented. Maltose and 
lactose not fermented. Assimilates glucose, galactose, [L-sorbose, su 
crose, raffinose, xylose (latent), ethanol (latent), glycerol, mannitol, 
sorbitol, salicin, sodium lactate (latent) and sodium succinate (latent ) 


The other carbon compounds tested are not assimilated Potassium 
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nitrate not assimilated. Requires vitamins for growth in a syntheti 
medium. Starch-like compounds not synthesized Weak acid produc 


tion on chalk agar 


\ll othe r 18olates ot Saccharom WOES could bn icle ntified by the 


of Lodder and van Rij 


Genus HANSENIASPORA: Two cultures were originally classified a 
Hanseniaspora melligeri Lodder 1932 Later Lodder and van Rij 
(1952) decided that this species was identical with Hanseniaspora val 
hyensis Kloecker 1912, with which we concut Two other culture 
were termed Aloeckeraspora apiculata (Lindner) Dvornil 
les paper, because of the presence ot one or two pherical 
per ascus. Lodder and van Rij (1952, p. 309) studied tw 
of this genus, which they obtained from Niehaus, who established 
genus (1932 Che species, Aloeckeraspora uvarum and Kloeckera 
osmophila, were provisionally included in the imperfect genus / 
as Kloeckera apiculata and Kloeckera magna respectively, because Lox 
der and van Rij were unable to observe sporulation in the two strain 
and the original spore description was not convincing to them. Mral 
and Phaff (1948) also pointed out the controversial nature of the asce« 
spores of Aloeckeraspora. Since that time a considerable number ot 
abundantly sporulating strains have been isolated in our laboratory and 
we now feel certain that the spherical bodies in question are true asco 
spores. However, in line with the suggestion made by Mrak and Phaff 
(1948), we prefer to include these yeasts in the genus //ansentaspora 
Since the present isolates ferment only glucose and assimilate only glu 
cose (of the sugars used in the Dutch System) the proper name 1 
Hanseniaspora uvarum ( Niehaus) comb. nov 

Genus HANSENULA: Ten cultures have been included in //. angi 
Wickerham. These bear a certain similarity to S. pastori as descril 
by Stelling-Dekker (1931) except for the utilization of nitrate 
the positive utilization of nitrate became apparent these organism 
included in S pastori by Shehata and Mrak (1952 

Genus Picuta: Ten cultures were isolated and originally listed a 
+ distinct species, including two species described as new, 2’. bispora and 
P. mraku In line with the newer taxonomy, however, al 
been combined into ?. membranaefaciens Hansen 

Genus CANbIDA: The 42 cultures included in the genus Candida 
well into the de signated species (set TABLES I] and Lil) It wa 
ever, necessary to change the names of certain organism 
under the older system Specifically these were ( kruset var. van 


laeriana and Mycoderima vini to Candida mycoderma (Reess) lLoddet 
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& van Kij, and C. monosa to Candida krusei (Cast.) Berkhout. The 
organisms originally considered as the new species C. pseudo an 
have since been described independently by the Dutch worker 
dida claussenui Lodder & van Rij (1952 
Genus KLOECKERA: Thirteen cultures originally desi; 
nert are now included in the species K. apiculata (Reess 
Kloecker) Janke. They appear to be imperfects of H. valbyensis 
GENUS TorULOPsiIsS: Eleven cultures were identified as follows 
T. fermentans Mrak & McClung (4), 7. aeria (Saito) Lodder ( 
I. gropengiessert (Harrison) Lodder (1), 7. bacillaris (Kroemer & 
Krumbholz ) Lodder { ] a and / colliculosa | Hartmann ) Saccardo (1 
The revised taxonomy has resulted in a number of changes from 
that originally used by Shehata and Mrak (1952). A new 
namely 7. granulosa, and a new variety, 7. granulosa var. nitida 
there listed. These have both been included in 7. aeria becau 
close similarity. While there are slight differences, they ar: 
ficient to justify the retention of either a new species or 
Other revisions include the following changes: 7. rugosa and 
var. fermentans which were indicated as new species and vari 
been included in Candida parapsilosis (Ashf.) Langeron 
because of the observation of pseudomycelia due to the us 
sensitive techniques. 7. pulcherrima and T. pulcherrima vat 
have been changed to Candida pulcherrima (Lindner) Windi 
Genus Cryprococcus: Two isolates belonging to this get 
identified as Cryptococcus albidus (Saito) Skinner, and two 
coccus diffiluens (Zach) Lodder & van Rij In the original paper Cy 
albidus was described as Torulopsis albida and C7 ptococcus diffiuen 
as Torulopsis rotundata. 


Genus RHopoTORULA: Seven cultures of Khodotorula were isolated 


from various sources. The original taxonomic designations required 

but one change, Rt. mucilaginosa var. carboni to Rk. mucilaginosa 
Genus TricHosporon : The identity of two cultures of Tric/ 

fermentans Diddens & Lodder was confirmed. ‘Two isolates cor 


ing to Cespora lac lis were also obtained from flic s 


DISCUSSION 


About one-half the cultures isolated from flies were repre 


of the genus Saccharomyces. Since each isolate listed 


from a different fly, the total number of Saccharom 


sents 60 different flies from the four different locations 








SHEHATA ET AL.: YEASTS FROM Drosopn - 809 


While a fair number of the Saccharomyces obtained were included in 


S. cerevisiae, the authors cannot be absolutely certain of the presence 


of typical bakers yeast (S. cerevisiae) in nature Although the ip 


containing a banana mash fermented by bakers yeast, were covered wit! 


guarantee that none of 


sn 


a fine screen, it is virtually impossible to 
flies was able to reach a particle of the bait In addition, during at 


extended survey of yeasts associated with Drosophila in Central Cali 


fornia, typical bakers yeasts were never isolated when using a bait in 


which the yeasts were killed by « xposure to « thylene oxide ( Phaff, 1955 
It is significant that a large number of the cultures of 

had haploid vegetative cells, and as a result would have been 

Zygosaccharomyces in the older taxonomic systems find 

that yeasts belonging to the genera Saccharomyces, Kloeckes 


perfect form Hanseniaspora) and Hansenula were much more common 


} 


in flies than in the possil 


le feeding substrates investigated. Several 
species, in fact, were isolated only from flies (see Tastes II and 
Conversely, certain organisms such as Trichosporon ferment 
species Of Cryptococcus and certain species or ( mdida, were 

only from natural substrates In a limited number of cass 
nal 


species of yeasts were isolated from both flies and 


significant observation is that certain ve; 


abundant in flies were not isolated from 


1 


lection. This means that the principal feeding pl: 
still uncertain Qn the other hand, it cannot be 
fli 


| ' 
i¢ clit 


where certain yeasts were isolated from both 1 su 


] ] 


the natural feeding substrate definitely has been established 


Our present survey was very broad and intended prim: 
clues for further and more intensive studies, particular] 
natural substr: pecific habitats for certain 
been establ hat certain flies breed in slime 
our finding dic: hat it 1s uncertan 
these or other trates studied 
mon occurrence 
veasts in the flies collected 
in guiding future s 
nature. When the feeding place 


of these groups or veast VW | al ] better uncle t 


1. One hi 


flies and substrates collected in 





810 Mycortocia, Vor. 47, 1955 
dred and eighteen of these cultures were isolated from flies and fifty-one 
from substrates 

2. Most of the organisms isolated from flies belong to the genera 


Saccharomyces, Candida, Kloeckera and Hansenula, whereas most of 


those obtained from substrates belong to the genera Candida and Pichia 


3. Three new species of Saccharomyces (S. drosophilarum, S. dol 
hansku and S. phaselosporus) have been described. In these cases 
species ce signation has not only been based on the newer Dutch system 
of taxonomy but also on the utilization of additional carbon compounds 


according to the procedure of Wickerham 
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CULTURAL AND INTERFERTILITY STUDIES 
IN APORPIUM CARYAE’ 


RutH MAcRAE ? 
(witH 21 FIGURES) 


Among some specimens sent to the author for identification by 
Mr. K. A. Harrison of the Plant Pathology Laboratory at Kentville, 
Nova Scotia, was one collection from a poplar log along the Cannan 
Road, near Kentville, N. S. This fungus, with its resupinate growth 
habit and its pored hymenial surface, gave all the appearances of being 
a Poria but, on examination, was found to have the cruciate-septate 
basidia characteristic of the Tremellaceae 

Teixeira and Rogers (2) have observed cruciate-septate basidia, like 
those found in the Tremellaceae, in Poria canescens Karst., the type 
species of the genus Aporpium Bondarzew and Singer. They found 
that this fungus had been described under a number of different names 
but that the septate nature of the basidia had never been noted. They 
have redescribed the genus Aporpium as a genus in the Tremellaceae 
and have placed the fungus in that genus under the name Aporpium 
caryae (Schw.) Teixeira & Rogers. Their paper gives a full descrip 


tion of A. caryae and a discussion of its synonymy 


From the description of A. caryae in Teixeira and Rogers’ paper, 


from an examination of a specimen of A. caryae determined by Dr 
Rogers and loaned to the author by Dr. W. I. Illman of Carleton College, 
Ottawa, and from information given Dr. Rogers by Mr. K. A. Harrison 
about his collection, there is no doubt that the Kentville specimen be 


longs to this species 
The immature epibasidia in the Nova Scotia specimen have a chat 
acteristic stout, blunt appearance. The mature epibasidia are much 


larger than the sterigmata of the Porias but might sometimes be mis 
taken for them. ‘The spores are allantoid and of a comparatively wide 
diameter. Similar “sterigmata” and spores had been noted previously 


in three specimens received for identification from the Forest Biology 
New 


ACW 


Laboratories at Victoria, British Columbia, and at Fredericton, 


1 Contribution No. 1457 from the Botany and Plant Pa ry Divi 


Service, Canada Department of Agriculture, Ottawa, Ontari 


2 Mycologist. 
812 
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srunswick. On closer examination, these three collections were seen 
to have the same cruciate-septate basidia as the specimen from Nova 
Scotia and to belong to the same species. A search through the Poria 
that were waiting identification at the Ottawa Laboratory revealed el 

additional collections of the fungus, making fifteen collections in all. Of 
these, two were found on Betula lutea Michx. and Populus sp. in Nova 
Scotia, three on Populus tremuloides Michx. and Populus sp. in Ontario, 
and ten on Populus trichocarpa Torr. & Gray ex Hook. and I’. tremu 


loides in British Columbia From two of the British Col 


imbia collec 
tions, the Victoria Laboratory had sent cultures as well as sporophore 
These cultures fruited and single spore isolates were obtained from the 


fruit bodies in both cultures With this material at hand, an examina 


DAQOM 372 


tion of the sporophores, a study of the cultural characters of the fungu 


and the pairing reactions of single spore isolates were undertaken 


SPOROPHORES 


A description of the specimen collected by K \ Harrison on 


Populus sp., Cannan Road, near Kentville, N. S., follows (Fics. 1-9) 


\PORPIUM CARYAE (Schw.) Teixeira & Rogers 

Resupinate, annual, not separable, pored, 10 X 3 cm, Light Pinkish 
Cinnamon (Ridgway) to Light Ochraceous Buff, Wood Brown when 
looking into the tubes, Sanford Brown and Auburn where bruised or 





y Hypl 
DAOM 


18 Hyphae fron ' f ( rpium cay 


Hyphae from advancing 
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in older parts; margin thin, white, fimbriate, with pores forming to th 
edge; pores (1—)2-3 per mm, to 3 mm in length, angular, walls papet 
thin, edges whitish, fimbriate; subiculum less than 1 mm thick, con 
colorous with the tubes; taste mild; context composed of a layer ot 
losely interwoven hyphae continuous with the trama and, frequently, 
a narrow layer, 40-100, thick, next to the substratum, made up of 
closely parallel, thin-walled hyphae staining in phloxine; majority ot 
hyphae thick-walled to solid, non-septate, unbranched or very rarely 
forked, 2.1-4.9 » diameter; thin-walled hyphae also present, staming in 
phloxine, usually with scattered oil drops or empty of contents, fr 
) 


quently branched, nodose-septate, 1.4-2.8 » diameter, occasionally sim 


ple septa seen in hyphae which have lost their contents, appearing to be 


formed as the cytoplasm recedes along the hypha; hyphal pegs present 


cystidia none; hypobasidia ovate to pyriform, cruciate-septate, 4.9-/ py 
diameter, with a basal cell cut off by the septation of the basidium and 
with a clamp connection at the base of this cell, the clamp connection 
best seen in immature basidia; epibasidia subulate to tubular, 5.6-9.8 » 
long including the sterigma; spores hyaline, smooth, allantoid, non 
amyloid, 5.3-6.3 K 2.1-2.8 p 


Specimens examined : 

British Columbia: On Populus tremuloides, Six Mile Lake, Que 
nel, W. G. Ziller, Aug. 6, 1949, *DAOQM 31252 (DAV FP 5038) ; Silver 
ton, W. G. Ziller, Aug. 19, 1950, DAOM 31260 (DAVFP 6695) On 
Populus trichocarpa, ‘inema, W. G. Ziller, Aug 15, 1949, DAOM 
31251 (DAVFP 5125), DAOM 31253 (DAVFP 5130) ; Sept. 20, 1948, 
DAOM 31256 (DAVFP 3810), DAOM 31258 (DAVFP 3812); Aug 
11, 1949, DAOM 31255 (DAVFP 5083); Cottonwood, W. G. Ziller 
July 18, 1949, DAOM 31254 (DAVFP 4928) ; Quesnel, W. G. Zillet 
Sept. 13, 1948, DAOM 31257 (DAVFP 3811); R. W. Thomas and 
D. G. Podmore, Sept. 8, 1949, DAOM 31259 (DAVFP 5498 

Nova Scotia: On Betula lutea, Whycocomagh, V. |. Nordin, July 
27, 1950, DAOM 31262 (FPF 59). On Populus sp., Cannan Road, 
near Kentville, K. A. Harrison, Nov. 26, 1952, DAOM 31250 (KAH 
1A50 

Ontario: On Populus tremuloides, ack Sturgeon Lake, |. 7 


Basham, Aug. 28, 1949, DAOM 3 ‘PT 315 On Populus sp., 


DAOM—Department of Agricultur wa, h cal Herbarium 
DAVFP—Department of Agriculture, V1 $ re atl wy Herbariun 
FP] Departmet f Agriculture rederi re ithology Herbariur 
FPT—Department of Agriculture, Maple f hology Herbariun 
rRTC—Cryyj 
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Denbigh, D. A. Quirke, Sept. 24, 1951, DAOM 31263 (FPT 3151 
Marion Lake, near North Bay, D. A. Quirke, Sept. 15, 1951, DAOM 
11264 (F PT 3152). 

Florida: On Quercus sp., Rochelle Hammock, near Gaine 
R. F. Cain, Sept. 3, 1954, TRTC 30713 (CCM 451 

U.S. S. R.: As Porta canescens Karst., on Abies alba, 
Aug. 1935, Ex Pilat Fungi Carpatici Lignicoli Exsiccati N 


CULTURES 


From two of the collections, Nos. DAOM 3725] and DAOM 31252 
cultures as well as sporophores were received from the Forest Biology 


Laboratory at Victoria, 8. C. One of these, No. DAOM 31251, wa 


grown on sections of poplar branches which had been sterilized at 15 


the 


pounds steam pressure for 30 minutes and kept moist in flasks 


laboratory. The culture fruited and the sporophore produced was 


found to have the cruciate-septate basidia characteristic of Aporpium 


caryae, 
The cultures from these two collections were grown in Petri dish« 


on malt agar and on malt agar to which gallic or tannic acid had been 
added, according to the methods described by Nobles (1). The de 


D1 


] 


scription given here has the same form a he descriptions in 
Nobles’ paper and a similar key pattern is assigned to the culture so 
that it may be fitted into her key for the identification of cultures of 


wood-rotting fungi 


APORPIUM CARYAE (Schw.) Teixeira & Rogers 


Kry PATTERN: (1,2) 1117222 (2,3) 22 

CULTURES EXAMINED: CANADA British Columbia: Cinema, 
Populus trichocarpa, DAOM 31251; Six Mile Lake, Quesnel, 
Populus tremuloides, DAOM 31252 


CULTURAL CHARACTERS (Fics. 10—20 
i 
GROWTH CHARACTERS.—-Growth moderately rapid to slow, plates 
covered in four to six weeks Advancing zone even, appressed, thin, 
individual hyphae distinct, a few raised, as seen under the dissecting 
microscope. Mat in culture No. 3725] white, thin, felty, thicker to 
wards margin, with a narrow zone, about 5 mm in width, of thin, 
cottony mycelium around the inoculum: in No. 37252 white, thin, felty, 
hecoming somewhat reticulate, raised at inoculum but appressed and 


finally translucent towards margin. Reverse unchanged. Aniseed odor. 
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On gallic and tannic acid agars diffusion zones very 


no growth 
HyPHAL CHARACTERS.—Advancing zone: hyphae thin-walled, hya 


line, nodose-septate, with the completion of th amp connection neat 


est the tip of the hypha usually considerably delayed, 2.1—4.2 » in diam 


' 
eter, branches branching repeatedly Aerial mycelium: (a) hyphae 
thin-walled, hyaline, nodose-septate, branched, 1.1—4.2 » diameter, some 


bacl Irom a clamp connec 


times with a very short projection growing 
tion; (b) hyphae in some plates with occasional terminal or interca 


1 


lary 


swellings to 11.9 diameter; (c) some hyphae with simple septa left 


when cytoplasmic contents have retreated along the hypha 
walled, flexuous, non-septate hyphae present but not numerous, occa 


1 


(d thick 


Cultures 
dark 19. No. DAOM 
sionally forked, 2.1—2.8 4 diameter Submerged mycelium: hyphae as 
in the aerial mycelium, 1.1—4.9 » diameter 

TYPE OF ROT: White 


INTERFERTILITY STUDIES 


1 


The two cultures from Cinema and Quesne 
DAOM 3/251 and DAOM 3] ’ when inocul 
Petri dishes and kept in the dark at room ten 


nine weeks respectively, fruited and shed spores 
were known to have clamp connections, it 
single spores and pairing the cultures derived 


if Aporpium caryae is homothallic or heterothallic, and, 


whether it has the bipolar or tetrapolar type of interfertilit 
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Single spore isolations were made from spore deposits ol 


tained 
from the two fruiting cultures. The single spore cultures thus obtained 
grew very slowly and it was not until eight to eleven weel 
that they were examined for clamp connections. When 


hyphae in the single spore cultures were found to have sin 
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1 


A series of pairings in all p 
sporophore of Aporpium caryae 
sign indicates the presence of 


1 
showing that the fungus is heterothalli Subsequently, two seri 


pairings were made, each with single spore isolates from one 


fruiting cultures. ‘Twenty-five single spore cultures of No. 3125 


1 
‘ 


paired together in all possible combinations on slants of malt 


test tubes. The paired cultures were allowed to grow to! 





LPORP! 


DIES 


IN 


before be ing ¢ tor clamp connections 


found that the spore cultures formed two 


1 each other, | 
Like 


whether or not paired witl 


~¢ 


group and 11 into the other (Fic. 21 


tures of No 1252 were 


Were 


two interfertility group 


with ures in one group and 11 in 


again 


{ 


14 cult 
I i 


results it 1s seen that caryae is heterothalli 
of interfertility 


After the 


three single 


results had been obtained trom the 


spore culture s trom each ol the two 
No. 31251 were paired with three cultures from ea 


of No $1252 


whe 1 pall ny’ 


\ 
Phese 


pairings 


are made between single spore 


of the same species obtained from different 


hy ywlic 
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DEVELOPMENT OF THE ASCOSTROMA IN 
PLEOSPORA ARMERIAE OF THE PLE- 
OSPORA HERBARUM COMPLEX 


Lewis E. WEHMEYER 


The binomial Pleospora herbarum (¥F1 
very broad sense for a large species comple 
and a few points of clarification are necessary 


isolations used in this study 
In a previous paper (Wehmeyer 1953) the writer stated 


type collections of the basonym Sphaeria herbarum examined 
of the genus Pleospora and it was proposed that Rabenhorst 


pora SI1TICE 


Sphaeria allu be taken as the lectotype of the genus Pleo 


that time, Dr. D. M. Henderson has thoughtfully sent the writer a slice 


made from the copy ol ries’ type exsiccatu (Scler Lee ol 


Sphaeria herbarum deposited in the Royal Botanic Garden at [din 


burgh. All previous copies of this exsiccatus have shown only a Phoma 


but his copy bears numerous perithecia of a Pleospora with spore 
are identical with Rabenhorst’s fungus on Allium. This materi 


considered as the lectotype of Sphaeria herbarun 


therefore, be 
the genus Pleospora, and the binomial Pleospora herbarum (Ft 
remains legitimate 

In a previous account (Wehmeyer 1952) it was pointe 
Rabenhorst’s exsiccatus of P. herbarum (Uerb M 
comparatively small, thin-walled perithecia which coll 


fashion with age, and spores measuring 25-34 x 9 


conception of the P. herbarum pe rithecia has been that of 


walled sclerotic ty pe 


MATERIAI 
The three collections used a 
were as follows: 


1 Paper No. 1036 from the Department 


821 
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Pleospora armeriae Cda., on Lychnis coronaria Duncan, Britis 
Columbia, coll. by Margaret Barr, Apr. 11, 1952. (ascospor 
38-50 K 16-29 p) 

2. Pleospora armeriae Cda., received from Dr. R. F. Cain as a cul 
ture (Macrosporium) from leaves of Arctium, Nashville, Yor! 
Co., Ont., Aug. 17, 1952. (ascospores 38-48 X 16). 

3. Pleospora herbarum (Ft Rab., received as a culture from Dr 
R. F. Cain, isolated from Corylus, Vineland, Ont., summer 


195] (ascospores Za-35 X 11-13 pp) 


The arbitrary spore size alone, selected for the separation of P 
armeriac, is probably not a natural one, for although collections 1 and 2 
fall in this species, collection 3 would fall in P. herbarum In all other 
respects all three isolations behaved in a very similar manner 

These three isolates were carried on 0.2% maltose-yeast extract agat 
(MgSQO, 0.6 gms, KH,PO, 1.2 gms, maltose 2.0 gms, yeast extract 
2 gms, agar 20 gms, H,O 1 liter) All three produced the rather large, 
thick-walled sclerotic perithecia which are supposed to be characteristic 
of P. herbarum. On agar, such sclerotia originated in local groups ot 
in a scattered fashion, but seldom developed normally to form ascospores 

Such agar colonies were allowed to develop for 4-5 days until 4—5 cm 
in diameter and then sterilized wheat stems were laid on the colony 


Such wheat stems were soon infected and ascostromata were produced 


abundantly upon them. Although development was not always entirely 


normal within such ascostromata, many of them matured ascospore 
within 45-60 days whether kept at room temperature or placed at 10° ( 

Sections of such wheat stems, and blocks from agar cultures, were 
fixed at various intervals from 4 to 75 days in Sass’ (1940) modifica 


tion (No. IL) of Allen-Bouin killing fluid. Most sections were cut at 
10 » and stained in either Heidenhain’s Haemotoxylin or Crystal Viole 
The latter proved less satisfactory because of the deep stain taken by 
the pseudoparaphyses, particularly under poor developmental cond 


which masked other details. All three strains behaved in a very simula 


ition 


manner, although strain 3 produced ascostromata most abundant] 
= | 7 


matured ascospores most rapidly (within 45 days whereas 


Wi poor t in the $c respects { ascospore 5 within 75 days 


HISTORICAL 


Miyabe (1889), in his study of Macrosporium parasiticum Phum., 


avs that the perithes ia arise as a row of short cells which cut off slendet 


branches, which then anastomose to form a parenchymatic plexus of 
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‘ 
\ 


cells In the uppe! center of this plexus there appear retr: 


which begin to elongate and divide From the tip of 


arise one to three branches which grqw upward a 
solve away the solid parenchyma of the stroma 


arise from club-shaped branches of these same cell 


Mid Zge Soe 

, Wy /Atyd” F \ 
Esa lig! {pe 44 a 
UN ANYY wr 


fungus one month to mature ascospores, which were 30 
and, the refore, would fall in the ?. herbarum of the writer 
opment is similar in general to that found 


differs in the interpretation of the details 
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Cavara and Mollica (1907) gave a much more elaborate interpreta 
tion of the development of P. herbarum. They state that two gameti« 
cells or hyphae fuse before the formation of the stroma and that the two 
nuclei of these hyphae also fuse. The ascostroma is then formed by 
enveloping hyphae, the original “oogonial’”’ cell supposedly dividing t 
form chains of binucleate cells (although many are uninucleate in their 
hgures ) secause of the supposed sinuous character of these chain 
their cells appear scattered throughout the ascostroma 
appear in this ascostroma refractive sinuous cells which 
binucleate and then 4-nucleate by mitosis or fusion of cells 
cells there grow out the palisade of paraphyses, which have uninucl 
cells. One cell of such a paraphysis becomes binucleate, increa 
size and becomes the young ascus within which the two 
Such a complicated arrangement must be largely imaginative and 
hypothetical. 

Many different conidial fungi have been reported, both by a 
and by cultural connections, as the imperfect stage of Pleospo 
barum. Where the connection was made culturally (Miya 
Cavara & Mollica 1907, Gibelli & Griffini 1874, Groves & S| 
etc.) the report has always been of a species of Stemphylium 
sportum). Groves and Skolko (1944) gave the name St 
botryosum to this fungus and gave the conidia as (14 
(12—)15-—22/( 27 ) pp and the ascospores of the connected Pleospora 
as 30-50 K 15-20 p, which would place it in P. armeriae according 
the writer’s separation. All three of the isolates studied gave ri 
ovoid to cubical conidia with dark brown, finely tuberculaté 
ally three transverse and 1-3 vertical or angular septa and mea 


18-32 x 12.5-20 p. 


DEVELOPMENT OF THE ASCOSTROMA 


The vegetative hyphae have cells which are uninucleate or hinucleat: 


shortly after mitotic division. The nuclei stain faintly and are difficult 


to make out, but are of the “expanded” type, that 1s, 
work of threads bearing a few minute granules (Fic. 19 Within 
re 


three or four days after inoculation onto agar or stems, ascostromata a 
visible to the naked eye. These ascostromata arise as short chains ol 
cells which enlarge and become constricted at the septa (Fics. 2, 19 


There may be several adjacent hyphae of this sort. The enlarged 


11 
CCiliS 


send out short contorted branches which coil about one another to torm 


a complex knot. The tips of some of these branches grow out a long 
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tapered hyphae (Fics. 2, 19) which correspond to what have been 


called trichogynes on the protoperithecia of Neurospora et No sexual 


function was observed, however, and these hyphae become the hairs of 
the young stromata and finally fall off. The larger, more active cell 
of this knot divide by cleavage to form a mass of hyaline parenchyma 
of which the enlarging stroma consists. These primordia are similar 
to the figures given by Miyabe (1889, figs. 8, 9, 17-24). No indication 
of cell or nuclear fusion was seen at this time, as mentioned by Cavara 
and Mollica (1907), although it must be admitted that it is almost im 
possible to follow exactly the nuclear behavior at this point 

Even at this early stage the difference between the progressive and 
retrogressive course of deve lopment mentioned for Pleospora trichostoma 
(Wehmeyer 1954) and Pseudoplea gaeumannii (Wehmeyer 1955) can 
be detected If conditions are favorable for the development ot a pat 
ticular stroma, the cells retain their granular protoplasm, which tak 
a deeper stain, and the cells divide rapidly to form a large mass of rathet 
small active cells which are slow to differentiate an outer wall layer 
If conditions are not favorable, and the stroma is about to degenerate, 
it will present a rather small group of larger vacuolate cells which tend 
to loosen and separate early The oute r cells become thick-walled and 


pigmented and som: of the inner loosened cells will grow out into long 


filamentous hyphae in a haphazard manner. In either case the cell 
retain the expanded type of nucleus and are mostly uninucleat 

The first differentiation of well developing stromata comes within the 
first four to ten days. As the cells divide rapidly and the ascostroma 
expands there appears a point near the upper center in which the cell 
become loosened and separated (Fic. 4). This is, apparently, the 
result of the slowing down of the growth of these cells, which, as space 
allows, begin to elongate or put out narrow germ-tube-like outgrowth 

Fics. 5, 21). Just before or during this differentiation, very small 

condensed nuclei with a single distinct granule appear in some of the 
central parenchyma cells, or shortly thereafter in the hyphal outgrowtl 
from these cells (Fics. 3, 20, 21 These can be looked upon as the 
ascogonia, and the outgrowths from them as the ascogenou hyphae , lor 
they eventually give rise to the asci 

At first, the orientation of these elongating cells or their filamento 
outgrowths is in a somewhat indefinite radial fashion (Fics. 4, 


but shortly a polarity appears (Fics. 5, 6, 7 Che cel 


| 
of this “centrum” remain arranged in an irregular peripheral fashion 
but those toward the morphological apex of the ascostroma elongat 


more or less parallel to one another in a vertical direction forming 
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palisade of what were earlier called paraphyses, but more recently, by 
Miller (1949) and Luttrell (1951). have been called pseudoparaphyses 
(Fic. 1, c). .The remainder of the ascostroma continues to « xpand by 
the division and increase in size of the cortical cells. Within the cen 
trum this expansion is kept pace with by the elongation of these pseudo 


paraphyses. These pseudoparaphyses can often be seen attached 


cells at the upper margin of the centrum. At the base they merge with 
the irregular basal layer and their attachment here is difficult to dete1 
mine, but they seem to have free ends in many cases at least It is me 
to impossible to follow single hyphae from the top to the bottom of the 
centrum, but they can probably be attached at either end and increase 
in length by elongation rather than any concerted downward growth 
\t the upper margin of the centrum there is formed a small meristematic 
area where the cells remain small, actively dividing and deeply staining 
(Fic. 1, a). Although this area results in the formation of little or no 
protrusion of the stroma, it serves as a weakened area for the rupture 
of the stroma and expulsion of the asci 

In the earlier stages of the differentiation just mentioned there 
appear certain cells which take a somewhat deeper stain and in which 
the nuclei appear in the condensed form as a single globose granule 
Such nuclei are at first 0.2—-0.5, in diameter but continue to enlarge 
from this point onward. They may first be seen in parenchyma cell 
(Fics. 3, 20) which can be considered the ascogonial cells, or in the 
outgrowths from such cells (Fic. 21), which are then the ascogenou 


hyphae. In the early stages of centrum differentiation such ascogenou 


hyphae may be found in the upper pseudoparaphysis area, when the 


usually cut across their vertical orientation, but subse 


from the basal area of unoriented cells (Fic. 6 

their appearance these enlarging nuclei appear 

No evidence was seen of the fusion of cel a of nuclei, althoug! 
uch behavior would be difficult he pai ee) 


the result of mitosis 


condensed 


ot centrum 








corte 
ferentiat¢ 

to form the 
active stromata 
In stromata, 
beconw broa 
crystal violet 


The ascogenou 


unoriented ascogonial 


between the 


led or curve 
Ot ascus croziet 
There are usuall 
The young ascus 
mentous projection, 
The two nuclei 

enlarge until 

Fic. 9) of 

ame men brane 
doubt occurs 

in diameter, 1 

after nuclear 


enlarge greatly 


protoplast, but 


be omes highly 


11 
Wall, 


\le1osi 
very rapidly 
seen, only 
referred to 1 


before meiosi 


ARM 


the stré 
are dithcult to 

upper part l ntrum continue 
pseudoy 


conditions, 


of the 


together or apparently 
st fusion Howeve 
ingle larger nucleu 

here seen to be a long re period 
ascus and the fusion nucleu 


th a dense, deeply stan 


up between 


‘| he rite 





30 MYCOLOGIA, Vor $7, 1955 


about the nucleolar granule. Fic. 24 shows a cross section of an ascu 


in which the nuclear membrane has broken down and the nuclear 
granule seems to have broken up into several lumps. Fic. 25 


peal 


similar figure in vertical section showing five granules and what apy 
to be a disintegrating nucleolus. Fic. 26 shows an ascus with a group 


of such granules and what appears to be the formation of a spindle 


These were the only probable figures of meiosis seen, 


of meios 
membrane . Stage in 
to be fragmentation of 
granules and a disintegrating 


formation 27. Ascus with fusio 
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Neither were any 2 +-, or S-nucleate asci seet 


focal plane of a 16-nucleate ascus spore primordia 

+, and such primordia are apparently binucleate 
cut out, as seen in Fic. 14. The nuclei are reduced in siz 
divisions in the ascus. They are smaller in the early 16-nucleate 


‘ 


tion than in the binucleate spore primordia, so that there mu 
period of nuclear enlargement in the spore (see Fics. 14 and 
While still in the binucleate condition the spore primordium begin 


thickening and pigmentation of its wall There follows a divisio 
the protoplast and the formation of a central eptum, followed 
mitotic division of the nucleus isolated in each ll, resulting in 

celled, 4-nucleate spore (Fic. 16) This is followed by the for: 

ola septum between each of the two nuclei of each of the two cells of 
the two-celled spore. There follows a mitosis giving two nuclei in eacl 
of the resulting four cells Such nuclei in such a spore can be faint! 
seen in IG. 18 yy this time the spore wall has become so thick and 
deeply colored that no nuclear detail can be seen within Llowever 
there follows the formation of vertical wa in each of the four cell 
which probably isolates the two nuclei seen in such cell Chere tollows 
the formation of transverse walls in all of the four cells of such a pore 
giving rise to the mature 7-septate spore he chronologic details of 
spore formation in the various species of Pleospora are of interest be 
cause of the diagnostic value of spore septation and morpholog 


‘ 


formation of vertical walls in the tour cells of a 3-septate spore, 


instance, is what results 1 the condition previously referred 


vulgaris-typ septation { p to and be yond the 3-sept: 
Is increasing in size and has a pliant cell wall, 
for a great deal ¢ a tion in spore torm 


crowding in the 


The character of the centrum and particularly 


ment of the paraphyses, paraphysoids or pseudoparaphy 


used in recent ye: the separation of 
Hypocreal " Dothideal s, Pseudo phaeriale s and 
into other orders such as the Hemusphaerial 


Various taxa Inasmuch a the I 
| 


aceous dothideaceou , et . have been used 


a clear cut distinction as to their meaning, 


ferent investigators in quite distinct way 


intermediate types have been reported and no doub 


‘ loot ; 


larly important to understand the finer de 
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Von Hohnel (1907) in his original discussion of 
ceae believed that the interthecial strips were formed by th wading 
of the original parenchyma cells of the ascostroma by the developing 
asci into filiform “pseudoparaphyses” and stated that they differed fro 
true paraphyses in their resulting attachment at both top and botton 
to the parenchyma cells of the stroma surrounding the centrum 
sen and Sydow (1915) separated the Dothideal 
sphaeriales merely upon the basis of the number of locules in the stros 

1949 


ited the Dothideales to those forms, whether with one or several locul 


one in the latter and more than one in the formet Miller 


which had no pseudoparaphyses in his sense, but whose asci mere] 

free in cavities within a stroma. It will be well to quote his remar] 

the Pseudosphaeriales, which were as follow “Previously the 

has thought that the threads (see fig. 22) in the centrum attached 
top and bottom were remnants of stromal tissue in process of dissolution 
by developing asci. Since then thin sections of young stages of many 
species have shown the presence ol these threads before the asci 
even begin to form. The archicarp develops first in the stroma, follow 
by a fan-like downward growth of threads from the position of th 
archicarp. Then as the stroma develops the threads elongate and the 
asci arise at their bases. The connection between these vertical threads 
and the asci has never been satisfactorily explained Sartoris and Kauff 
man (23) and Cavara and Mollica (3) thought the young 

formed in the threads. Dodge (5) with Leptosphaeria and 

(31) with Pseudotrichia thought there was no connection 

Miller furthermore supposed that a similar pe 
within a true perithecium with a typical perithecial wall, should chi 
acterize the Hypocreales. Luttrell (1951) follows Miller’s suggestion 
P’. herbarum 1s typical of Luctrell’s Pleospora ty 1 the Pseudo 
phaeriale Concerning the interthecial ti 

ot the troma occupied by the a cogonla a group ol 

eparate hyphae appears These hyphae 
(paraphysoids, interthecial threads The pre 
gation of the pseudoparaphyses creates the 
troma ‘The pse udoparaphyse s are attached at both 

of the locule and, consequently, may be distinguished 
These variations in opinion, which lead to the difheul 
them to a gene ral classification, both stem fron 

of the de velopment of the centrum are not knovy 


ol pecies and that as they become known, many different 


gradations in this development will no doubt appear 
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until the detailed development of many more species is known for 


comparison 
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SOME LEAFSPOT FUNGI ON WESTERN 
GRAMINEAE. IX’ 


RopericK SPRAGU! 


] 


This paper continues the series of articles on the parasitic leafspot 


fungi on the grass family in western North America The two previou 
articles dealt with collections made in Alaska in 1952 (15, 16) 
present paper ciscusses fungi collected in the mountains and fiel 
north central \Vashington or nearby Idaho and some material that had 


been obtained earlier in the Rocky Mountain region on travels with 
(. W. Fischer (efr. 11, 12, 13). One specimen was also furntshed by 
W. B. Yerkes frorn a collection made by M. Zenteno in Mexico. There 
are also herbarium fragments from some phanerogamic sheets from the 
far north \ number of specimens were also obtained by the writer 


and Mary Willis Sprague in Glacier National Park, Montana, August 


27, 1954, some of which are herein noted 


Hyalothyridium sorghicola sp. nov 


Pycnidiis paucis, sub-gregariis, immer 


pycnosporulis hyalini 


170 uw; 

longitudinaliter, cylindraceis 

bus et basibus rotundati 
Socia Flelminthospori 


vulgari Pers 
Pycnidia lew, some what gregarious, imme! ad, ally eru pent 
obscure, globose, ostiolate, brown, 125-1704 diam 
line, muriform with 3-4 cross walls and 1—2 longi 
latter usually in the next-to-basal cell or sometim« 
cell from the base, cylindrical but deeply constricted 


in older spore $. hen e irregular, somewhat the hap o! 


sometimes obovate and usually approaching an ellipsoidal 


of the round but smaller end cells, contents hyaline 
2-25 & 11.5-13.0 p 





Helmintho 


Pycenidia, 


In pots a 


orghina and 


la Probably nonparas 


Sorghum vulgare Vers., Chapingo, Me 


1952. Type specimen fragment removed 


studios I:speciale S.A.G. 1179 and 


\\ Bulk of packet returned to 


Washington 


(;reene’ 


his was compared with 


(5) which ha larger spores (30 


ASCOCHYTA SORGHI Sacc. 1s ass 


sacce. on /estuca elatior collected at Worlan 
the spores of the former were nonseptate (/ 


in 1946 The temporary water mount 


195] ly tl 


laid aside It was not re-examined until 
had been retained long enough to permit germination of the //ende) 
spores and for septations to form im the nonseptate As 


igned 


pore They were 11-16 » ) / , ul a 


sorghi This theretore delete 


and adds A. sorghi on a new host (srove 


festucae on f. ovina with tusoid spore 


is different in the fact that the spore 


fusoid. The Wyoming collection 1 


}- 


ol | oral 
PHLESPORA MUHLENBERGIAE Sprague and Solheim in 
found on Vuhli nbhergia filiform { Phurb 








838 Mycotocia, Vor. 47, 1955 


SEPTORIA OUDEMANSII Sacc. was found on leaves of Setarta viridi 
(L..) Beauv. in an orchard near Leavenworth, Washington, October 10, 
1952 (WSP 24,389) The spores are typical for S. oudemansu, lance 


ant 
ial 


late-cylindrical, slightly larger in the center than at the ends, 1-sey 
with small oil-drop inclusions. The spores measure 15-21 2.1 
and are produced in long tendrils from light brown pyenidia about 70 
100 » diameter. Since S. oudemansti is almost omnipresent on 
pratensis in the region it is believed conservative to consider the 

on this unrelated grass as the same fungus. Setaria is seldom 

a host for Septoria and when so listed the species is usuall 

S. graminum, an utterly different species with filiform spore 

is unreported as a host for Septoria from the western United 
(cf. 14). 

ASCOCHYTA UTAHENSIS prague was found on mottled 
leaves of Elymus triticoides Buckl. at 8500 feet elevation in 
woods on Pike’s Peak, Colorado (WSP 24323 The spore 
single septation acentrally located. The spores measured 25 
11.2 » and were similar to other A piocarpella-like material of this 
which was reported several years ago on Agropyron (12, p. 55 

SEPTORIA INFUSCANS (Ell. & Iv.) Sprague was found on 
viously unreported host, Agropyron merme (Seribn, and Sm 
three miles north of Chelan, Washington, following heavy rains in 1‘ 
(WSP 33,528). The coarse spores and large pycnidia in dark blotch 
were typical of the malady as it occurs on /:/ymus condensatus Presl, its 
most prevalently infected host in the West 

STAGONOSPORA INTERMIXTA (Cooke) Sacc. has been reported from 
Wisconsin on Agrostis alba L. (2, 3, 4). Davis first 1 ited it (2 
7 septate spores 43-48 x 3.5% Later he deleted this bist because of 
the scanty material (3) but Greene (4) found it again on A. alba in 
the state. Greene reported shorter spores, 30-40 xk 3y, but they too 
were /-septate. Davis had earlier reported atypical material (1) on 
Cinna arundinacea with 7-septate spores 40-60 * 3.5-5.0y. In a re 
cent general manual we included St. intermixta as a somewhat vague, 
unsatisfactory species having 7 septations instead of 3 septations (14 
| 


palustris Wuds. collected at 


We now have material on Agrostis | 


Knglish Camp, San Juan Island, Washington, on August 15, 1950 
(WSP 24,317) that we are placing in St. intermixta 
better place. The spores are stiffly curved, often bent 


tum, abruptly pointed at the apex but blunted at the b: 


3- to 4-, but sometimes 5- or 7 septate. The contents are coarse, faintly 


yellow and measure 25-40 x 3.5-4.3 4. This fungus does not belong 
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in Septoria avenae, which has clear, hyaline, uniforn 


The San Juan collection has spores with the shape o 


I 


this species and S?¢. insularis Speg. have somewhat 


are 3-septate We could place our material in 


followed (;rove (6) who reported the type had 


septat spores We have hesitated to accept 
since type description mentions no spores with more 
Such las the type of St. arenaria on culms often 


fungi a ve could have seen an associated speci 
Saccardo. The material from English Camp resemble 
material on Dactylis from Wallace Bridge, Oregon, 

yt. arenaria (14. p 272. } 5d) but is smaller th 
material of St. arenaria ! lis (14, p. 221 

the type ol either St. int St. arena 

on available information ; our collection, 


St. ntermixta 


1). Sace. emended 


lmuiaria 
nuiaria fu 
uiaria f 


‘arta ft 


Ramu 
‘ 


Ovularia u Volkart 190 


Young lesions round to ell 
lesions become elongate to 


or tan with red borders 


or surrounded by a d 
eyespot; amphigenous 

neat rows between the 
arising from abundant 

the. conidiophore erpentinou 
conidia ac rople urovenou 
base Oo! the el] 

times with 

muriculate 


apparent doul 
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on Agrof ron cristatum (| (,aertn., Colo 
Beauv., Ont.;: A. subsecundum (LI Hitche., Mont 
(LI Malte, Wise.; Agrostis aequivalvis (Trin.) Trin., Alaska 
alba Bi (Jregon, [ tah, Wash.. W ise A. exarata Trin., \laska 
humilis Vasey, Wyo.: A. oregonensis Vasey, Mont.: A palustri Hud 
Oregon; A. tenuis Sibth., Utah: Alopecurus alpinus J. E. Smith, Mont 
Irctagrostis latifolia (RR. Br.) seb., Alaska: Arrhenatherum elatiu 
(LL...) Beauv., Oregon; Bromus carinatus (Hool Arn., Ida., Wasl 
B. inermis Leyss, Ida., Wash., Wisc. ; Calamagrostis canadensis ( Mic} 
Beauv... \lont - Di champsia atropurpurea (Wahl) Schee le, \lask: 
k:lymus glaucus Buckl., B.C., Mont., Wash.: Festuca idahoen 
Ida.;: I. kingu (S. Wats.) Cassidy, Colo., Utah: /. meqal 
(Jregon / myuros 1... Oregon: / rubra 1., Alaska: 
(Nash) Hiteche., Wash.: G. erecta Hitche., Calif.: G. grandi 
Wise G. pauciflora Presl, Alaska: Holcus lanatus 1... Oregon, 
Hordeum brachyantherum Nevski, Alaska; Lolium marschallu 
(Oregon: pp., \rgentina, europe L. multiforum lt.am., B- 
perenne L.., B.C., Oregon: Melica bulbosa Geyer, Mont 
dinacea \.., Ida., Mont., N. Dak., Wise., Wyo Poa ampl 
Wvyo.: P. laxiflora Buckl., Alaska: P. longiliqula Scribn 
P. pratensis 1.., laska: Trisetum spicatum (LL Richt., Wyo 

In keeping with modern trends it now seems necessary 
pecies We have endea 
in earlier papers (9, 10, 11, 12, 13, 14) to follow tra:litior and recog 


nize two well-known phases of this specie Certain matu pecit 


of the Ovularia spp. on Gramineae in one 


with stout to elongate conidiophores bearing somewhiz 

with evident walls we have called O. hordet (9, 10, pp 309-10 
with smooth to faintly spiny spores were placed in O 

309-10 With the increase in known host range and 
material now available it is clear to us now that segregation 

lines employed earlier is no longer practical Some material 
earlier on Festuca kingii, for instance, has the characters of both 
(10) Still more recently we have examined leafspot mi 
lgropyron subsecundum ({k.) Hitche. which has definitel 
spores in part of the material (WSP 27,507) and stout conidiop 
in another collection (WSP 24,322) bearing spores referable to 


species hese collections were obtained August 11, 1950, near 


Mountain on the shores of Upper Red Rock Lake 1n southern Beaver 


head, \lontana This material, coupled with many other collection 
made during the past 24 years, convinces me that too many interme diate 


collections now occur to warrant keeping the two species segregated 





Washington, 


lL yphula 


superti lal 
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The fungus is omnipresent on cereals and grasses during the winter and 
spring in the region. 

I:RYSIPHE GRAMINIS DC, was collected on Poa compressa L. grow 
ing under pines and at the edge of clearings near Blanchard, Idaho, on 
June 13, 1953, and again on September 19. Infection was relatively 
heavy. This host is seldom found infected in the Pacific Northwest 

MASTIGOSPORIUM RUBRICOSUM (Dearn. & Barth.) Nannft. occurs 
on a phanerogamic herbarium specimen of Calamagrostis nutkaensi 
(Presl) Steud. at Thum Bay, Alaska (Walter J. Eyerdon, Plants of 
Alaska, 3242). The fragment is filed as WSP 37,208. This is a 
previously unreported host for this leafspot fungus 

SELENOPHOMA DONACIS var. STOMATICOLA (Baum. ) Sprague «& 
\. G. Johnson was found on W. S. C. Herb. sheet 4347 of Poa suksdorfi 
Vasey collected on Mt. Rainier, Washington, at 9000 feet elevation 
nearly sixty years ago, August 1895, by C. V. Piper (No. 1965). The 
spores are short, the curved ends not sharp as in S. everhartt nor blunt 


as in S. obtusa, 10-13 XK 1.8-2.5 » in small pyenidia in lines in bleached 


culms. This is probably in group 4 of var. stomaticola (14). This is 


the first report of a parasitic fungus listed on this little known grass 
It appears to be one of the few more or less bunch-grass type of western 
Poa spp. that has survived a recent reshuffling of these collections in 
the herbarium at W. 5. C. P. suksdorfii Vasey ex Piper is listed in 
the revised Hitchcock manual (7) as a synonym of Poa pringlii Scribn 
Since we also have no fungus listed on P. pringli in the grass disease 
check list (17), it seems desirable to record this addition here “ne 
specimen is filed under WSP 37,210. Specimen WSP 37,213 collecced 
on the same host by William Cusick in 1909 in the Wallowa Mountains 
is comparable to WSP 37,210 although the spores are slightly longer 

IeRYSIPHE GRAMINIS DC, was found on Poa arctica R. Br. collected 
by the Cornell Party of the Peary Voyage of 1896 (August 12) at 
Nugssuak Peninsula, Greenland, at about 70° N. Lat. The fragment 
was noted on a herbarium sheet filed in the Botany Dept. Herbarium, 
Washington State College. The sheet refers the examiner to Macoun 
Cat. 1V:224. The specimen of Erysiphe is filed as WSP 37,2717. Sine 
P. arctica is an unreported host and the area collected is so far north, 
it has been added here although technically considerably removed from 
“Western.” 

SEPTORIA TANDILENSIS Speg. was determined on Panicum multi 
rameum Scribn. collected in a large swamp east of Tactic, Guatemala, 
Dept. Alta Verapaz, on April 14, 1941, by Paul C. Standley (92,416 
Plants of Central America). The typical flattened, black, widely ostio 
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ate pycnidia are abundant on dead leaves Most of the pyenidia contain 


prosenchyma but a few spores, 55-600 x 1.0», were seen This material 


vas included in some undetermined collections sent by John A. Steven 


from Mycology and Disease Survey collections. The host was cd 


termined by J. R. Swallen. The type of S. tandilensis was describe 


from Argentina The fungus is common in Wisconsin. Greene re 


1 


cently sent all of the Septoria s yp. on Panicum from the Herbariun 


University of Wisconsin, to the writer and all of the iform-spored 


Septoria on Panicum in their collections were S. tandilen 


Phleospora panici Greene The collection from (Cuatemala, which 


that li 


in) 
ait 


losely resembles tl , of Phi. panic, is interesting 1n 
cates that S. tandilensis ranges across two continent S 
also occurs on Panicum sabulorum Lam. in Uruguay in the 

collections loaned by Stevenson It was collected at Florida, Timate 
Uruguay by Rosengurtt (B-/635) and determined by |! | Dich 


The spores in the Uruguay specimen were 50-70 » long 


Other specimens of S. tandilensis noted in the collection ent by 


Stevenson included: on 2. consanguineum Kunth., Poplarville, Mi 
H. R. Reed, Nov. 23, 1931; on P. sp., upper Sycamore Is., Montgomery 
Co., Md., E. Cash, U.S.D.A. 70,409; as noted by Cash, spores ar 
60-100 » long; Panicum clandestinum L., Kingston, W Va.. W \ 
Archer, P.D.S. of W. Va. 2096, July 2, 1928: P. clandestinum, Potomac 
Flats, D. C., May 22, 1890, name of collector not given but (his) hand 
writing is in the packet; on P. sanguinale, Newfield, N. J|., J. B 
North American Fungi 750, Sept. 1880; on P. scribnerianum, Nebraska 
(probably Long Pine), Rev. J. M. Bates 3051, Sept. 29, 1903, pyenidia 
writes 


These plus the Wisconsin collections and one by the w1 


, 
very lary¢ if 


1 


from North Dakota comprise the known collections of this species tror 


the United States \ seare h of all available collection vould no doubt 


add many more 

I USARIUM NIVALE (F1 : 1] NELLA Cke 
vere noted on i luca idaho NSIS at Mars Lal e. (slaci 
tional Park. ScOLECOTRICHUM GRAMI? ‘ckl, on Bromus bret 
tus Buckl. was also collected at 
for the region 

\ l-septate pha f SeprorR1A NopoRUM [Ber 


' 
nen of Melica wit 


blotches and le l im a speci 
along Sprague Creek, Glacier National Park, Aug 
37 220) (Fic. 1D Microspores of S. nodorum 


subulata (Griseb Scribn. at the same site (W 


were determined by Dr. Swallen 
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COLLETOTRICHUM GRAMINICOLA (Ces.) Wils. was present on Melica 


ubulata along Sprague Creek (see above) (WSP 37,230) 


s| he spores 
were 18-22 x 4 pp. 


The same fungus was seen on Agrostis alba asso 
ciated with Puccinia coronata Corda at the same location (WSP 
27 225 


/ ’ } 


, 


SELENOPHOMA DONACIS (Pass.) Sprague and A. G. Johnson was 


common on Agropyron subsecundum var. andinum Hitche. on Logan 
Pass on August 27, 1954. Conditions were the equivalent of late spring 
at this elevation. S. donacis appears to be almost universal on certain 
hosts at these high altitudes although this alpine variety of bearded 
wheatgrass has not been reported as parasitized in the region (WSP 


7 ) »y , 
t/ 23 ; 3/250; 


RHYNCHOSPORIUM SECALIS (Oud.) J. J 


Davis was noted on Agro 
pyron repens at Sprague Creek, Glacier National Park but was uncom 
mon because of the dry season (WSP 37,234). 

SCOLECOTRICHUM GRAMINIS Fckl., which was prevalent along the 
Chewack River near Winthrop, Washington, on June 29, 1953, was 
noted on Agrostis scabra Willd. and Agrostis exarata var. monolepis 


(Torr.) Hitehe., both unreported hosts for this fungus in the stat 
of Wa hington. 
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NORTH AMERICAN HYALINE-SPORED 
SPECIES OF THE GEOGLOSSEAE 


B. Ma 


The (eoglossaceae has been divided by Durand (1908 


tribes, the Geoglosseae having capitate or more or | col 


clavate or spathulate ascoc arps and the Cudonieae having pileat 


carps. He included Microglossum, Corynets Spathularia 
Gloeoglossum, Geoglossum and Trichoglossum in the Geoglo 
last three genera have brown spores and have been treate: 
in a previous publication (Mains, 1954 The othe 
line spores and are discussed here 
Vicroglossum as treated here include 
lated to Geoglossum It has similar 
(Fic. 1) Several species ol Geodgdlos 
brown spores and Geoglossum alveolatun 
pore \lthough most species ol Vicrog 
ascospore than those of Geoglossum, A] ( 
and short spores (Kies. 16, 17 The ascospore 
commonly multiguttulate and only rarely septate 
23 Durand separated Corynetes from Microglossum 
color of the ascocarps, Corynetes having black, brownisl 
purplish blac k ascocarDp and those of Microglossun being 
ored (yellow, brown or green 
Spragueola has very irregular ascocarps (} 1G 
collections approach the compressed clavate ror 
differs from Aicroglossum and all other get 
that it lacks paraphy ses and has small elly 
Durand included it in Mitrula, but it appear 
to Vicroclossum 
Spathularia appears to occupy an intermediate 
Vicroglossum and Cudonia of the Cudonieas Phe a 


laria are usually more compressed than those of Micro. 


om the Herbarium 


Published aS CXCCS 
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». Microglossum rufum scocar ps 2. Squamulose stipe, 3 


Microglossum viride, longitudinal tions ocarp showing junctions 


of hymenia with stipes; 3, approx 5; 4, approx Fics. 5, 6. Spragueola 
irregularis, 5. Ascocarps of type, approx l ) 6002, approx l 


Fic. 7. Spathularia velutipes, ascocarps, approx 
; | PI 





SPORED Crkou 


MicroGcLossuM Gill. Disc, Champ. | 


Corynetes Hazsl. ex Durand, Ann. Myc. 6 
Helot Hazsl ex S. Ito & In il, Pro Jap 
1932 


Ascocarps usually clavate, compres 


1 


brown, olivaceous, dark purple or bi: 
fined to the upper enlarged por 
quamulose ; asci clavate, 8-spored, 


toid, narrowly fusoid or ellipsoid, hyaline, usu: 


guttulate, in some species rarely multiseptate 
with the asci, usually slender, straight or cu 


usually hyaline, in one species brown 


‘| ype Microaglossum 


In his treatment Durand recognized tw 
Coryne les for the species which are here 
Corynetes included species which have browni 
or black ascocarps similar to those of Geoglo line 
spores Spec ies having “bright colored” | brown 
green) ascocarps and hyaline ascospores we plac in Muicre ( 


Imai (1941) has concluded that the color differen 


for a generic separation and I agree 


ulfhicient 


Durand ce 4 ribes the asco pore Ss of the pec 


Corynetes as 3—mamn septate lor most speci 


that they are at first continuous, multiguttulat 


There is considerable disagreement concerning the septa 
spores, the asco pores of many of the pec having been 


continuous by some authors and multiseptate by othe 


(1897) has grouped the species in two genera, Microglo 
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eptat ascospore and Lef toglo 


tudy septate spores have been seen in only two species, 
(ic. 17) and M. arenarium, and in both species only 
observed. The usual condition is what Durand has described 
guttulate. Such spores when stained with nigrosin acid fuchsin 
variable dark staining bands with more less guttular-like lighter areas 
between them (Fics 16, 18, | a l ils readily take 
the stains they are probably bands | wh multi 
vuttulate does not seem to be a very desir: rm | his conditi n, 
it is used here for lack of a bette 

The asco¢ arps of species of Microglossum are 
ture They consist of more or less parallel longitudinal hyphae Phere 
is no well-differentiated cortex in the stipe In the outer portion of 
the stipe the hyphae are very compact. In the interior of the ascocary 
they are looser and somewhat interwoven, becon ing more so with ave 
The subhymenium is usually thin and is made up of compactly intet 
woven hyphae. The hymenium covers the enlarged upper portior 
the ascoc arp (Fires 3, $1) which 1 usually compre ssed (Fic. 1 

Durand (1908) and Corner (1930) have reported an outer veil 
enclosing membrance covering the ascocarp within which the hymeniu 
starts its development in M. virid. This has been demonstrated only 
in the very young ascocarp It is thin, only two to four hyphae thick 
\ccording to Corner, dissolution of the hyphae of the veil occurs result 
ing in the formation of a mucilaginous pellicle by the time the ascocarp 
reaches a length of 1.5 mm. With the elongation of the ascocarp it 
is broken into patches and occurs only as green flecks on the stipe and 
hymenium and there is little or no evidence of it later in the development 
Whether it occurs in other species of Microglossum is unknown 

Vicroglossum is closely related to Geoglo i" It has ascocarp 
similar in shape and structure Most of the species of Geoglossum have 
long, brown, multiseptate ascospores while in most of the species of 
Vicroglossum the ascospores are hyaline, mostly multiguttulate and are 
much smaller. However, a few species of both Geoglossum and Micri 
glossum have deviations which place them in an intermediate position 


Geoglossum fallax, G. intermedium and G. alveolatum produce both 


brown and hyaline ascospores in variable proportions (Mains, 1954 


In G. alveolatum the brown spores are very rare and in most collection 
{ 


iti asco 


have not been found It has mostly multiseptate, subcylin 


spore (50 167 R?2 ( QS) & } » It iS therefore intert eciiate and I 


placed in Geoglossum on account of size and septation of ascospores 


and occasional production of brown spores. On the other hand Micro 





HYALINE-SPORED G 


gle um longisporum has dimorphu hyaline scospores 
the long spores (34—)60-85(-95) x 4-5 w equalling those of 
j ; 

atum 


[he spores are mostly multiguttulate, le 


and brown spores are unknown. ‘The spores ot other species of 
glossum are shorter, mostly less than 50, long, hyaline and 
multiguttulate In 


VV. arenarium the multiguttulate condition 
id the paraphyses differ from those ot 


um, being brown and of a type (Fic. 25) found in 


pronounced at 


the other speci 
of Microaglo 


species ot Geoglossum 


than 


SD uw 


Mains, 1954 


Para y 


ICROGLOSSUM LONGISPORUM Durand, 


(Fics. 16, 17) 


\nn 


Helote longispora S. Ito & 


Imai, Proc. Jap 
147. 1932. 


Type: 6-mile creek, Ithaca, } Aug 


1902, Durand and 
Long, CUP 13524 


Ascocarps cattered ot gregariou 


portion cinnamon- to umber-brown, ! 
soid, compressed, +10 mm wide 


cm long; ascogenou 
neth, oblong 

stipes cinnamon vn, terete, Z 
thick, smooth or squamulose, sometimes hygrophanot yr slightly 
asci clavate, 100-130 x 10-12 yp, &-spored; asce 


mr] 1 ‘ 
or allantoid, sigh 


dimorphic, the 
long ascospore ub vliindri 


and rounded 
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Spathularia velutipes, showing 
m 4. Kkic. 9. Spathularia flavida vi 
j 15. Fics. 10, 11. Mitrula paludosa 


Longitudinal section of ascocarp showing juncti 


ov hic. 12. Mitrula gracilis, ascocarps, appt 
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at the ends, straigh - curved (34 60-85 (-95 
tiguttulate or rarely /-septate, usually 2 or sometin 


ascus, the short ascospores subcylindric, 12-22 


rarely 4 or 5, usually 6 in an ascus; paraphyses hyaline, 


thick below, somewhat thickened above, curved 


or uncinate, with son 


amorphous matter, sometimes somewhat agglutinated 


On soil in rich woods and ravines 

Specimens studied: Michigan, BPI 3704 
13524 North Carolina, CUP 31757 Virginia, 

This species is known from North America only from the fe 
mens which are cited It has also been reported from Japan 

VW. longisporum is unique in the development of dimorphic asco 
spores. The long spores are longer than those of other species in the 
genus and approach those of some species of Geoglossum such as G 
alveolatum. The absence of brown spores and the multiguttulate con 


17 } 


dition of the pores place it in J/icroglossum 


Vi ICROGLOS M VIRII ( Pet 


Geoalos wi viride Pet 
Lectotype: In Persoon Herbarium at Leiden according to Durand 


Ascocarps scattered to ce spitose, clavate, 1.5-5.5 cm long: ascoge 
nous portion 44 to % the length, compressed, 2-12 mm wide, pea 
green to dark green, drying olivaceous to greenish blac! tipe terete, 
2—5 mm thick, concolorous, furfuraceous, becoming glabrous; asci cla 

100-135 * 8-124; ascospores allantoid, subfusoid or cymbifors 
}14—20(—22) x 4-5 yn, on lled, usually multiguttulate; paraphy 


ses projecting beyond the asci, straight, branched below, filiform, 0 


1.0 » thick below, enlarged at the apices, | > uw, hyaline below, greenis] 


above, often with green amorphous matter forming more or k 
epithecium 
On soil. In Michigan this species has been collectes 
Specimens studied: 23 from Califorma (MICH, 
(MICH), New Hampshire (CUP), New York (CUP, 
Carolina (CUP 


This specie 
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biG 6, 17. Microglossum longisporum. 16, Multiguttulate long and short 


ascospores. 17. Septate ascospores from type specimer Fics. 18, 19. Microg sun 


viride 18. Ascospores. 19. Paraphysis. Fic. 20. Microglossum atropurpureum 


ascospores. Fics. 21, 22. Microglossum rufum. 21. Ascospores. 22. Paraphyses 


lic, 23. Microglossum fumosum, ascospores. Fics. 19, 22, 600: others 900 
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other species of the genus by their small ascospores (Fic. li VU 
is characterized by its green color and furfuraceous stipes. Since the 


scales are more less deciduous, the stipes frequently become smooth 

[he ascospores have been described by Durand and others as finally 

hecoming 3—4-septat In the specimens examined in this investigation 
} 


no septate spore 


{ as been seen. The spores are commonly multiguttulat 


Alf 


VMICROGLOSSUM OLIVACEUM : x Fr.) ill. Dise. Champ. Fr. 26 


1879. 


Geoglossum olivaceum Fr. Syst. My« 489 
yntortum Peck, Bull. Torre 


VET roglo Si OsScuruM Pech . Bull Torre \ Kot ( lub 26 


\scocarp scattered to ce spitose, clavate, sometimes twisted 
contorted, 1-6 cm long; ascogenous portion 4 to % the length, 
pressed, 3-10 mm wide, olivaceous, olivaceous buff, smoky buff 
walnut-brown, drying reddish brown to blac} 
thic k, olivaceous, ol buff, pallid buff, ocher, | wood 
ing dark brown black, smooth: asci clavate, 7 LOO 
spores subfusoid, cymbiform or allantoid, 10 
celled, usually multiguttulate; paraphyses | ing beyond 
straight, branched be low, filiform, 0.5 
larged at the ; pl i a 


ore wi 
jh, hyaline below, Wait or greet 


otten with greenish or brownish amorphor forming more 


less of an epithecium 


On soil In Michi 
to October 3] 

Specimens studied: 46 from California 
(CUP), District of Columbia (CUP), Michiva 
CUP, . of MICH), Oregon (MI¢ 
Washing ' imi 

VWicroglo 
which it can be 
ascocarp WI mbination 


Variant 


speci 


I 
VWitrul l ‘ du l Water 


1945} pre 


as described from two collection CU 


collected in Bermuda logether they contain four 


I 
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which only one has asci and ascospores. The mature ascocarp is 
clavate. A note states that the color was hygrophorous tan. It now 
is brownish black. The ascospores are subfusoid, allantoid or nar 
rowly cymbiform, 10-16 X 4p, and multiguttulate. The clavate ascocarp 


and the multiguttulate ascospores indicate that this is a Microglossum 


MICROGLOSSUM RUFUM (Schw.) Underw. Minn. Bot. Studies 


1896. (Fics. 1, 2, 21, 22) 


Geoglossum rufum Schw., Trans. Am. Phil. Soc. 4: 181 1834 
Geoglossum luteum Peck, Rep. N. Y. State Mus. 24: 94. 1872 


Type: From New Jersey, in the herbarium of the Philadelphia 
Academy of Natural Sciences according to Durand 


Ascocarps scattered to cespitose, clavate, 2-7 cm long, vellow to 


orange, drying brownish orange or sometimes yellowish or reddish 
brown ; ascogenous portion 14 to 4% of the length, compressed, 4-12 mm 
wide ; stipe terete, 2-4 mm thick, prominently squamulose ; asci clavate, 
100-135 x 9-12; ascospores subcylindric or allantoid, (18—) 20-36 
(40) K 4-6y, mostly multiguttulate, straight or curved, narrowed 
somewhat and rounded at the ends; paraphyses slightly projecting 
beyond the asci, filiform, slightly enlarged at the apices, mostly strongly 
curved or uncinate, branched below, hyaline, sometimes with hyaline 


amorphous matter above 


In Sphagnum, moist and dry soil and on rotten wood. Collected in 
Michigan from June 30 to September 7. 

Specimens studied: 131 from Alabama (MICH), Connecticut 
(CUP), Louisiana (CUP), Maine (CUP), Massachusetts (CUI 
Michigan (MICH), New Hampshire (CUP, UC), New York (CUP, 
UC), North Carolina (CUP), South Carolina (CUP), Tennessee 
(UC), Vermont (CUP), Virginia (CUP), Wisconsin (CUP), Ontario 
(CUP, MICH). 

This is the most abundant species of Microglossum in North Amer 
ica. In the fresh condition it is easily distinguished by its yellow or 
orange color and by the conspicuously squamulose stipes (Fic. 2 

The scales of the stipe consist of a compact mass of subgloboid to 
subellipsoid cells, 6-10 * 6-8 p, much shorter «and wider than the cylit 
dric cells, 22-34 K 3-4, of the hyphae of the stipe underlying them 


In some instances the scales curve outward both above and below their 


i 


\ 


attachment to the stipe, suggesting that they may have been formed b 


ruptures of an outer layer during the elongation of the stipe. Some 
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times also, the under] the stipe 


I 
orm part of the scale 


Ascocarp cattered to ce 


brown, cinnamon-brown, ochraceou 


drying dark brown; ascogenous ports 


3-15 mm wide; stipe terete, 2—5 1 
smooth : ascl clavate, 100-150 
allantoid (16—)20—-40(—48 
curved, narrowed somewhat and rounded 
or slightly projecting beyond the 
thickened at the apices, 2—4 p, stro 
otten Ww am rpl us matter 1! 

()n 
September ] 

specimel 


gan (MICH 
ton (MI¢ HH 


tions we 


ind the application « 


\I 1CROGLO | 


Fauna 
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Corynetes purpurascens Durand, Ann. Myc. 6: 413. 1908 
Corynetes atropurpureus Durand, Ann. Myc. 6: 414. 1908 
Corynetes robustus Durand, Ann. Myc. 6: 416. 1908 
Microglossum robustum Smith & Ramsb., Trans. British Mv 


4: 320. 1913 


Lectotype in the Persoon Herbarium at Leiden according to Durand 


Ascocarps clavate 1-7 cm long; ascogenous portion '% to ™% the 


length, compressed, 2-15 mm wide, dark brown, purplish black or black ; 
stipe terete, 2-8 mm thick, brownish black or black, smooth or minutely 
squamulose ; asci clavate, 90-150 kK 8-14,; ascospores subcylindric or 
allantoid (16—)20-44(—52) k 4-64y, one-celled, multiguttulate, some 
what narrowing and rounded at the ends, straight or slightly curved: 
paraphyses not or slightly projecting beyond the asci, straight o1 
slightly curved above, hyaline, filiform, not or slightly enlarged at the 
apices, sometimes agglutinated with amorphous matter forming more 
or less an epithecium. 

On soil. In Michigan collected from August 6 to September 22 
Specimens studied : 53 from Maine (CUP), Massachusetts (CUP 
Michigan (MICH), Mississippi (CUP), New Hampshire (MICH, 
NY, CUP), New York (CUP, MICH), New Jersey (CUP), Oregon 


Virginia 


(MICH). North Carolina (CUP, MICH), Tennessee (7 
(CUP), Washington (MICH), Ouebec (MICH), Nova Scotia 
(MICH) 


Microglossum atropurpureum as presented here includes three species 


Corynetes atropurpureus, C. purpurascens and C. robustus as treated 
by Durand. He distinguished C. purpurascens from C. atropurpureus 
on the basis of having a more distinctly purplish tint of the fresh plant 
and more abruptly thickened tips to the paraphyses. There is consid 
erable variation in these characters and they are not sufficient to justify 
specific separations. Jurand, in describing C. robustus, noted its close 
relationship to C. atropurpureus. He places greatest emphasis upon a 
lack of an epithectum and paraphyses slightly thickened and curved at 
the tips in distinguishing C. robustus from C. atropurpureus. There is 
considerable variation in the development of the brown amorphous layet 
which he describes for the epithecitum of C. atropurpureus. It occurs 
to a moderate extent in the type of C. robustus. There is also variation 
in the paraphyses. Straight to curved paraphyses frequently occur to 


gether It seems best to unite these in one pecies 
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MICROGLOSSUM ARENARIUM Rostrup, Med. om Grgnland 3: 606 


(Fics. 24, 25) 


Leptoaglossum latum Peck, Bull. Torrey Bot. Club 


Corynetes arenarius Durand, Ann. Myc. 6: 417 


Type: East Greenland, N. Klartz, Aug. 1890 


barium, Copenhagen, Denmark, according to Durand 


\scocarps scattered to cespitose, clavate, ] 5 cm long. brown! 


bl 


aC k to blac k ascogenous portion i, to 3, ot the length, compre ed, 


2-15 mm wide; stipes terete, 1-3 mm thick, squamulose, asei clavate 
110-145 xk 12-16y; ascospores subcylindric to allantoid, (25—)28-42 
(45) K 4-64, one-celled or rarely 1-septate, sometimes multiguttulate 
straight or curved, narrowed and rounded at the ends; paraphyss 
longer than the asci, very variable, mostly curved to uncinate above, 
light to dark brown, 2-3 » wide below, 3-14 at the ap 


conspicuous 


On soil. Collected in Michigan from August 
Specimens studied: Michigan, A. H. Smith 
37607 (MICH Greenland, N. Klartz, from type 
Labrador, A. C. Waghorne (type of Leptoglossum latun 
CUP 993, 3063, 5430). Newfoundland, A. C. Waghorne ( ¢ 
This species has also been reported from Denmark and Japan 
The paraphyses (Fic. 25) distinguish this species from other 
Vicroglossum. They are brown, longer than the asci and on acc 
of the brown walls the septa are conspicuou They vary considet1 
in thickness and in shape 
The Michigan collections differ somewhat from the other 
paraphyses are lighter brown and the ascocarps are slender 
ences do not appear sufficient to separate then 
The scales of the stipe appear to be formed fron 
somewhat similar to the paraphyses. They aggh 
form the scales. This is similar to the condition four 
fallax. 
This spec 1és approaches those in Geoglo “i 
spores in part. The paraphyses resemble more 
species of Geoglossum than those of other 
However, brown pore have not been noted 


their size is more in agreement with that found 
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SPRAGUEOLA Massee, Jour. Bot. 34: 150. 1896 


Ascocorynum 5S. Ito & Imai, Trans. Sapporo Nat. Hist 
179. 1932. 


Ascocarps clavate, irregular, twisted, contorted or lobed, fle 


fleshy-leathery, stipitate or sessile; hymenium covering the uppet 


tion or rarely all of the ascocarp ; stipe slender to robust, sometime 


short ; ascospores ellipsoid, ] celled, hvaline p 
Type: Spragueola americana Massee 


Nannf 

The ascocarps have a simple structure 
less longitudinal hyphae which are compact to the out 
and looser and more interwoven in the interior of 
upper ascogenous portion of the ascocarp The subl 
up ol densely interwoven hyphae 

Spragueola differs from the other genera ol 
the absence of paraphyses in the hymenium. The 


(Fic 26) are al 


4 


so distinctive wo spec 1s, 
lina (Bres Nannf., have been recognized for 
been treated by Durand and others as species of 
| 


has recognized the genus as distinct but rejects 


vecause he considers the type pecies 15 based on an abnorn 


monstrous specimen However, S. wregularts 1s a pec having 
variable ascocarps and the type of S. amerwana is one of 
variations It therefore is not a monstrosity in the sen 

f 


of the International Code of Botanical Nomenclature and 


Spraqueola is the valid name for the genu 


4 IRREGULARIS | Nannf., Arl sot. 30A 
1942. (Fics 
Geoglossum twrequlare Peck, Rep N. } State Mu 32 
Vitrula luteola Ellis, Am. Nat. 17: 192. 1883 
prague ola americana Mass . Jour Bot 34 150 


Vitrula irreqularis Durand, Ann. Myc. 6: 398 


< 


Ascocorynium irregulare Imai, Trans. Sapporo 


179 


Type: Sandlake, N Peck in the Herbari 
State Museum 
Ascocarps crowded or rare] 
clavate, contorted, twisted, lobed or branched, 
tate or sometimes sessile, 1-7 cm long; ascogenous portion occupying 


the upper portion or sometimes all of the ascocarp, 2-15 mm wide, 
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] 2. Spathularia flavida y 
wall 2 Paraj hyse Fx 


A scosport 34. Asci and paraphyses 


scosp 
brevispora. 3 Immature asci and 

Spathularia velutipes. 37. Ascospors 
Fic. 39. Spathularia spathulata, ascus 
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) 


lemon-, apricot-, cadmium- or orange-yellow ; stipes, 2-8 mm thick, white 


asc! clavate, 60-125 k 5-64, occurring as groups of branches from 


} 


ascogenous cells: ascospores ellipsoid, sometimes heohtly fiat 


one side, { } bH—S ( 10) m 3 + pw, ] celled ; paraphy ~ ae absent 


On ground and in moss, especially under conifer 
Michigan from July 25 to September 19 

Specimens studied : 56 from Colorado (MICH ), Connecticut 
District of Columbia (CUP), Maine (FH, CUP, MICH), Mary 
land (CUP), Massachusetts (CUP), Michigan (MICH), Montan 
(MICH), New Hampshire (FH, MICH), New Jersey (MICH), Ne 
York (MICH, CUP, FH, NYS), North Carolina (MI 
(MICH), Tennessee (MICH, FH, CUP), Vermont 
Brunswick (CUP), Nova Scotia (CUP), Ontario (MICH, 

This species has also been reported from Japan by In 
reported it from North America as Mitrula irregularis and 

It is an unique species. The ascocarps are very variable 


collections they are more or less clavate and stipitate 


most collections they are very variable and may be 


clavate and variously contorted, twisted and lobed (1G 
americana was based on a collection of sessile ascocarp 


laris paraphyses are lacking and the hymenium consist 


| 


which in crushed mounts separate as group 


nous cells 
ragueola vitellina (Bres.) Nannf. w: 
(1882) as Geoglossum vitellinum from the Tyrol 


ascocarps a lanceolate and the ascospores as obov: 
states that paraphyses rarely occur \ specimen 


Cornell (CUP 507) agrees with his description and 
that pal iphy cs do not occu! Durand has reported 
species as Mitrula vitellina from Rugby, Tenn He 


from M. irreqularis by the regularly clavate ascocarps and 
pores, +) » 3 ty as compared with 2) 10 K 4 > lO! 
Its spores are therefore also smaller than those of Geoglo 


The ascospore of the type specimen ot Geoglossum 
(NYS) are 4-8 3-4, mostly 5—6 > sy The difference 
are therefore not significant It seems doubtful whether 
condition distinguishes a separate species. Collection how 


able differences in variability and commonly include cla 


Some are mostly clavate The latter apparently represent « 
of the variability of the species and the type « 


the other Whether Spragueola vitellina } 
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tionabl More information concerning its occurrence 
o determine it tatu 


urope is necessary in order 


SPATHULARIA Fr., Sys. My 190. 1821 
Mitruliopsis Peck, Bull. Torrey Bot. Club 30: 100. 1903 
spathulate or rarely compre 


ttn asco 


As x arps fleshy or fleshy le athe ry, 


ascogenous portion covering the upper portion o 


capitate ; 
ywosite 


very compressed, fan-shaped, decurrent on opy 


stipe terete: ast ] 


or rarely somewhat capitate ; clavate, € 
acicular, usually l-celled or less 


producing conidia on short sterigmata ; 


frequently several-septate, in 


1 
in¢ 
bib 


hyaline, l-celled, sometimes replacing the ascospores and 
asci; paraphyses filiform, simple or branched below, curved to cit 


above, hyaline 

Type: Spathularia flavida Fr. 

This genus is distinguished from Microglo 
33, 36, 37, 40) and usually by 


in S. flavida vat 


um by the 


pores (Fics. 27, 31, 


a cocarp (Fic 7}; Howevet 
be produced which are compressed-clavate as in 
There is considerable evidence for a 


Cudonia in the Cudonieae. Cudonia has 


pecies. The ascospores are acicular and hav 
conidia in some species However, Cudonia hi 
the underside of the pileus sterile Spathularia 
described in Cudonia, has ascocarps which vary from 
tate but with the hymenium completely covering the head 
rhe stipes of the ascocarps of species of Spathularia consist 
or less longitudinal hyphae which in the center 


and toward the outside become mor compact 


ASCOC? 


upward and in the ascogenous portion of the 
except for the narrow, very compas 


interwoven t 
which consists of closely interwoven hyphae 


ing of asci and paraphyses, covers the upper part of 
1 by 


S. velutipes, the hymenium 1s covered 


one species, 
veil (Fic. 8) which also is the outer layer of the 
portion 


development and expansion of the ascogenous 


the covering veil breaks into fragments and the 
The development of this species has been de 
for the other 


Such a veil has not been noted 


thin layer of interwoven hyphae covering the 





conidia subglobloid to obovor1 


reir 


MAIN \LINE-SPORED GEOGI 
that the hymenium is milarly covered in the e: 
ment of the a cocarp 


\scospores commonly produce conidia whicl 


? 


sterigmata (Fics. 30, . Conidial production 
and conidia may !I li the ascospore 
asco pores : ] been noted 


and 


=) | WoseE B ores 


rarely 


from a 


much compre 


less decurrent o oppo ite les i th . woth, undul: 


sometimes lobed or contorted, light vellow to cinnamon-buft : 
or somewhat compre sed above, whitish, pale vellow Cl 


glabrous, thinly byssoid or matted-tomentos« 


8 12 ~; ascospore 


able I! 


spherical 
by the as 
filling the 
irregularly 
above, | 
()n hi 


to ¢ ictober 


SPATHULARIA 
Asco pore 
branched above, 


opecime ns stu 


Washington, Ontario (al 
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Information is not available concern 


M y 


germ 


lturopean specimens (Syd 


starcs 2608Y, Lohwag 710) 


paraphy SCS a 


to the typical variety 


S. FLAVIDA var. tortuosa var 


Var. flavida simile sed paraphysibu 
Univers 


22, 1949, A 


Ly 


Type: Rees’ Bog, 


gan Co., Michigan, Sept 


Specimens studied: 7 
Variety 


flavida 
he apices (Fic. 28), often forming a dense interty 


tortuosa is similar in the 


to var 
twisted at { 
above the asci 


FLAVIDA var. ramosa var. nov. (I 


Var. flavida simile 


Pype : 
) 


\. H. Smith and H. EI. Bigelow, 


ing 
of the collections upon which Fries based Spathularia flavida 
1643, 
which have been seen have ascospors 


described above and it is assumed the description applies 


size 


The paraphyses are much more curved to circ) 


Papoo e Creek, Seven Devils 


160638 


the a cospores and parapl 


The 


2541, Rehm Asco 


and 


ity Michigan Biological 


H. Smith 


34133 


from Idaho and Michigan (al 


oO! the ds 


Vill 


Vit Idaho, 


Specimens studied: 7 from Idaho, Michigan, Oregon (al 


Variety ramosda has ascospores 
The paraphyses (lic. 32) 


flavida. 
abx ive, the 


irregularly much-branched 


curved. ‘The ascocarps of this variety 


typical spathulate to a clavate, slightly flattened condition 


all the ascot arps are Compre ssed clavate (kic. 9 


minima Maire (1901) is de 


a Microqglossum. S,. 
having paraphyses densely 


maller, 39-42 x 1.5 2 yp 


a 


given as 


AVIDA var. brevispora var. nov 


r. flavida simile sed ascospori 0) 


Val 


Type: Tahquamenon Fall 
2323] 


Specimens studied: 31 
Ontario (all MICH). 


trom 


(| 


differ con 


IG, 


bran he d 


3] inuilar in 
iderably, 


branches 


show considerable variation fron 


In 
re embling those ot 
cribed and illustrated 


above 


Mi higan, Sept 


\\ 


Mic higan, VVi 
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Variety brevispora has paraphyses (Fic 
var. flavida 


studied, 
© 


ts ascospores are shorter (Fic 
are from Michigan, where it is tl 
flavida Val alipe [vis RR hm { Rehm Asco no 
variety. It] 


nas ast ospore S 32 1 ( 45) x 2 rT and 
curved or circinate at the apices 


Rehm stres 
ascocarps and the lilac-pruinose condition 


minima has small ascospores but the parapl 


+. FLAVIDA var. longispora var. nov 


Type ngeles, Olympic \its., 
Me Be 1, 1/1 


Specimen l: 8 from California, 
(all MICH 
Variety 


It 


+] 
LIS 


AaASCOSpore 
Variet\ 

paraphy se 
(1896) ce 
een, Rehm Asco 
Bre ad 


1 
Ola, tl 
not be 


cTil 

nos 
1¢ paraphyses are 
determined In 
simple above 


1() 6 


no 
and curved to « 


Phi appears to be 
No ¢ vidence of a “vel” 


] over tl 
has been seen in : | 


ircil 


, 1 
closely interwe 


ing short hyy 
stipe It 


menium 


ve 


appe ars ear] 


it t | velopme 
The walls of the ascospore 
hi can he 


iodine. TI 


( 
ii 


demonstrated be 


gelatinous condit! 


Conidia 30 occur 
May be produ 


re place the 


ASCO pore 


The species is very 
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of ascospores and in branching of paraphyses. In Europe 

Swartz, S. badipes Pat., S. nigripes Quél., S. neesii Bres. and S$ 

var. alpestris Rehm have been distinguished from S. flavida mostly 
account of differences in size and color of the ascocarp The impor 
tance of these criteria is doubtful and these taxa have not been recog 
nized in this study. Differences in size of ascospores appear to have 
greater significance Although there is intergradation, collections can 
5—-45(-50) pw, medium-spored, 


. 7. i ae \ ‘ 
< u YTOUDS vio 


be separated into short spored, (30 4 
(40—)45-56( 62) p, and long spored, (50—)5 
have spores of medium length. In most collections the paraphyses are 


curved to circinate at the apice In such collection 


hort, medium or long ascospore In some the curving 


ses 1s greatly accentuated and they are circinate to con 


and intertwined to form a tangled layer above the asci. The ascospores 
are of medium length \lthough the paraphyses of most collections 
appear imple, they are frequently somewhat branched at the bass In 


some collections, however, they are bushy, due to repeated irregular 
branching above The latter have ascospores of medium size 
It seems best to recognize these variants as varieties of S wida 


In Kurope S. minima has ascospores . 2 * 1.5—-2y and paraphyses 
| | | 


much branched above and S. neesu ha Lsco pore s 60-80 x 1.5 Zu and 


paraphy ses branched above According to the treatment followed here 
they should be varieties S. flavida var. minima (Maire) comb. nov 
(S. minima Maire, Bull. Soc. Bot. France 48: CCII 1901) and S. fla 
vida var. neesii (Bres.) comb. nov. (S. neestt Bres. Fungi trid. 66 
1884). These varieties probably occur in north America 
SPATHULARIA VELUTIPES Cooke & Farl., Grevillea 12 


(Fias. 7, 8, 37, 38) 
Type in the Kew Herbarium according to Durand 


\scocarps gregarious or cespitose or rare ly scatte red, yatl ulate, up 


T 
I 
to 6 ecm long, arising Irom an orange mycelium : ascovgenou portion 


much compressed, up to 3 cm wide, fan shaped, decurrent on opposite 


ides of the stipe ; smooth, rugose, lobed o1 contorted, whitish 


or light brownish yellow, with fragment the veil commonly ret 
at the juncture with the stipe or as on the hymeniu 
terete or somewhat compressed above, = nm thi k, up to $ cy 
ite, 75-110 x 8-10 


/ 
spores acicular, rounded above, acuminate below, (26—)30-42(—46 


light to dark brown, farinaceous; asci clav: 


1.5-2 p, O-several-septate, commonly continuous, the wall showing a 


gelatinous layer 1.5—2 p thick; conidia subspherical, ellipsoid or obovoid, 
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25S X% 2-24.59 oo Of ‘lled, produced on short sterigmat: 
spore Ss, Ireqt ‘ ntly repla Ing t} ec ascospore 4 and | lling the 


ses filiform, simple or branched 


| below strong ury 


above, hyaline 


Qn rottiny wood and humus. Collected 
to September 5 
Specimens studied : 38 from Michigan, Ne 
North Carolina, Tennessee, Ontario (all MICH 
S. velutipes differs from S. flavid. » orange 
brown farinaceous stipe and in the well-developed veil 
persists along the margin of the hymenium or less frequently 
on the hymenium (Fic. 8) The veil over the hymenium is a 
tion of an outer layer covering the longitudinal hyphac 
It is a 30 50 ps this k, compact layer ot hyaline and brow 
Within, it consists of small (4-5) cells with thin hyaline 
is without intercellular spaces. The outer portion is made up of some 
what larger cells with thicker, brown, rough walls. The outet portion 


IS variously split into wedge- or irregular-shaped 


masses of brown ce 
which give the farinaceous condition to the stipe and patche 
on the hymenium 

The ascospores of S. velutipes fairly commonly produce conidia 
short sterigmata (Fic. 38) and many collections have asci filled witl 
the conidia. Durand states that the ascospores of S. velutipes ar 


33-43 » long and the specimens examined in this study are in agreement 


Spathularia spathulata (Imai) comb. nov ‘16s. 39, 40 
Cudonia spathulata Imai, Bot. 4 


Basin, Santa Cruz ( 


(e 129065 ) 


\scocarps spathulate, irregularly compressed, capitate 
capitate, up to 3 cm long, stipitate, fleshy; ascogenous portion 
compressed to irregularly subgloboid, decurrent on opposite 


{ 


stipe or with tl 


e hymenium completely covering the ubgloboid he if 


5-12 mm wide, rugose, yellow-brown to reddish brow1 pe | 51 
wide, brownish yellow to reddish brown; asci clay 

ascospores acicular, 18-26 X Zp, usually | 

somewhat gelatinous; paraphyse ceeding 


filiform, circinate (described entirely from th 


Known only from the type specimen 
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Imai described this as a species of Cudonia. However, 
pileate with the lower surface of the pileus sterile as in Cudoy 
ascocarps vary from spathulate to capitate. Since the species 


only from the one collection, the significance of the deviation from 


spathulate condition cannot be evaluated. The capitate variant 


~~ —e 
™;, 
~~ 


— 


a ~ 


~=—- ee a ae 


| 
ey! 


Fic. 40. Spathularia spathulata 
4] Ascus 42 Ascospores iG j 
spores. Fic. 45. Mitrula gracilis, ascos| 


4 


and ascospores. Fic. 47. erpatinia calth 


fertile over the entire surface The short spores (Fy 

attenuated below (Fic. 39) distinguish it from other s] 

genus, and in these respects it resembles some of the species of ¢ 
Whether a veil occurs in this species is uncertain. There 


1 


5m) layer on the outside of the stipe of very densely interw 
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phae from which short scattered hyphae project outward No evi 


dence that this layer continues over the hymenium has been found 


However, it may have been destroyed in the early stages of the devel 


opment of the ascocarp. 


MITRULA Fr., Sy) 19] 1821 


Gymnomitrula Imai, Jour. Facu Agr. Hokkaido Il 


72. 1941. 


Ascocarps small, capitate or sulk apitate with the hymenium more 


or less sharply delimited, stipitate, bright colored; asci clavate, + 1; 


ascospores subfusoid, cymbiform, subfaleate, subcylindric or clavate, 


one-celled or rarely 1-septate, hyaline; paraphyses present 

‘J ype: Vitrula paludosa Ir 

Durand included M. trreqularis, M. vitellina, M. phalloides 
paludosa), M. cucullat WU. ahietis), M. gracilis and M. mu 
the genus \s already discussed, M. trregularis and M 
placed in the genus Spragueola in this study 

In Mitrula the central tissue of the stipe and head consists of loosely 
interwoven hyphae, which in the older ascocarps may disappear leaving 
the ascocarp hollow The outer hyphae of the stipe are compact and 
parallel. They continue into the head, forming a compact somewhat 
interwoven layer beneath the hymenium. The hymenium covers mo 
or all of the head an abruptly at the stipe in M. paludosa (kc 
and M. morchelloid 1. gracilis there is some variation. In 
a widens above, forming a sterile are: 
portion of the he; In M. ahltetis there is a narrow 
zone between the stipe and the more or less incurved margin 
hymenium (Fic. 15 According to Corner (1930) tl 


limited marginal growth of the hymenium prod 


Iciny 
which is sterile below This 1s a development which 
nounced in the Cudonieae resulting in the pileate ascocat 
has noted a very slight marginal growth of the hymeniur 
jlossum viride and the tendency may occur in other 
(;eoglos ascospores Ol Vitrula are son 

are much smaller 

Dittrich (1902) and Durand 


is covered with a slight membrane which 


velopment. Corner (1930) has reported 


velopment for M. pusilla | VM. abtetis?). The de 
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velopments of the other species have not been studied 
separated M. albietis and M. gracilis and placed them 


Gymnomitrula. 


1. Head yellow to light orange, 
125(-150) * 5-9; ascosy 


caying leaves in very wet 


1. Head light brown to pinkish 


brown; asci 50-70 X 4-64; asc 
ing needles of coniter 
1. Head ochraceous to orange buff, 
times smooth; stipe lighter than head; 
spores 9-12(-14) 24; on mosses 
] Head pale br wn, 
' 
coloTrous,;, ascli 


‘ 


Ol 


VMITRULA PALUDOSA Ft 


\scocarps scattered to crowded, subcapitate, 1-4 cm long; ascoge 


nous portion obovoid, cylindric or subgloboid, 3-12 x 2-10 mm, cream 
yellow, capucine-yellow, light ochraceous or light orange, drying light 
ochraceous salmon to brownish orange; stipes terete, 1-2 mm thick, 
satiny white, translucent, somewhat viscid to glutinous, drying light 
brownish orange; asci clavate, (80—)100-125(—150) k 5-9p, +1; 


ascospores clavate, subcylindric, subfusoid or cymbiform, 10—-17(—20) 


x 2-3(-4.5) p, 1-celled or rarely 1-septate ; paraphyses filiform, branched 


below, straight, slightly enlarged above 


On decaying leaves on very wet soil, in pools, swamps ot 


1 


bogs. Collected in Michigan from June & to July 20 

Specimens studied: 70 from Connecticut (CUP), Delaware (( 
Maine (MICH, CUP), Massachusetts (CUP), Michigan (MI 
Mississippi (MICH), Mentana (MICH), New Hampshire (CU 
Ohio (MICH), Pennsylvania (MICH, CUP), Tennessee 
Vermont (CUP), West Virginia (MICH, CUP), British 
(CUP), Nova Scotia (CUP), Ontario (CUP 

This species is treated by Durand as Mitrula phalloid 
Chev. It is a common species in the northern hemisphere in cold 
places, pools, bogs, Sphagnum swamps in late spring and early summer 
When fresh, the viscid to glutinous ascocarps with yellow to light orange 
heads and white satiny stipes are very distinctive The upper part of 
the ascocarp is enlarged into a head which 1s completely covered by 


the hymenium 
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Three types of ascospores occur in the collections which 
included in this species he most common type has narrow 
straight spores rounded at both ends (Fic. 42 \ 
have narrowly fusoid, cymbiform or sublunate, straight or 
curved, spores with acute ends (Fic. 41) Some colle 


broader, oblong, obovoid or subfusoid, straight spore 


MITRULA ABIETIS Fr., Syst. Myc : 492. 1821. 
43, 44) 


Geoglossum cucullatum Fr., Elench. Fung. 1 
Mitrula cucullata Fr., Epicr. Myc. 584. 18, 
Heyderia cucullata Boud., Bull. Soc. My: 

Gymnomitrula abietis Imai, Jour. Faculty Agr 


45:173. 1941. 


; 


Ascocarps scattered, capitate, 3-20 mm long; heads cylindric to 
hemispheric, 1-7 x 0.5-2 mm, light brown to pink uff, sharpl 
distinct from the stipe; stipes very slender, terete, 0.2-0.7 mm thich 
light to dark brown, slightly pruinose above, often with a brown t 
tum below: asci clavate, 50—70 x 4 Op, ascospores tu oid, 
or narrowly cymbiform, 10-14 x 2—2.5y, acuminate at both end 
acuminate at one end and rounded at the other, straight or slight! 


curved, one-celled ; paraphyses slender, clavate, hyaline, branched below 


On fallen needles of conifers (spruce, hemlock, fir and larch 
Specimens studied: 42 from California (MICH ), Colorado 
CUP), Idaho (MICH - Michigan ( MICH . Montana (MI 
Hampshire (CUP), New York (MICH, CUP), Ore 
Washington (MICH), Ontario (MICH 
This species was treated by Durand as .V/ (cu 
It is a very small, inconspicuous species occurring on the 
of conifers and is widely distributed in the northern 


M. lla Fr., on pine needles, is considered by Nannfeld 


be the same species 


MITRULA GRACILIS Karsten, Hedwigia 22 


Mitrula muscicola EF. Henn., Ofvers. Kong] 
‘pa 885 
Gymnomitrula gracilis Imai, Jour 


Univ. 45: 175. 1941. 


Type: In Herb. Bot. Mus. Uniy. Helsingfors according to Durand 
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; , 
variable, irregularly 


\scocarps capitate, 1-3 cm long: heads very 
) 
_ {f 


globoid, obovoid, ovoid, ellipsoid, reniorm, occasionally flattened, 
oluted or cerebritorm or nearly smooth, pale 


{ 


x 1.5-7 mm, rugose, cony 
almon- or orange uff, covered by the 


ochraceous, light oranyve-vyve llow, 
hymenium ; stipes terete, 1 mm thick, creamy whit somewhat lighter 
than the head, smooth; asci clavate, 60-90 * 6-9 p; as ospores fusoid or 
fusoid-cylindric, 9-12(—14)  1.5—2 u, straight or curved, acute or some 
what rounded at the ends, one-celled or rarely l-septate; paraphyses 
filiform, lightly thickened above, as long as the asci 

Growing amid mosses and probably parasitic on them It has been 
GQuarrose Webhera nutan and 


found in association with Paludella sé 
Aulacomnmium palustre 

Specimens studied: Colorado, C. H. Kauffman, August 1917, Sep 
tember 1920 (MICH); Seaver and Bethel, September 1910 (NY 


Idaho, A. H. Smith 45901, 45983 (MICH); Montana, Kk. B 


6117 (MICH); Washington, A. H. Smith 30046, 40591, 40602, 
(MICH); Labrador, A. C. Waghorne (CUP); Newfoundland, A. ¢ 
Waghorne (CUP) 

This species has been rarely found in 
also been reported from Labrador, New 


North America In addition 


to the collections cited it has 
foundland and Greenland It apparently is an alpine and arctic species 
and is rarely collected. It is closely related to M. paludosa, differing 


in the rugose head, smaller asci, colored stipes and close association 


with various mosses 


MiTRULA MORCHELLOIDES Mains, Mich. Acad 


83. 1935. (Fic. 46) 


\scocarps capitate, slender, 18-20 mm long; heads cyl 
r less irregularly longitudinally furrowed, 


ellipsoid, 1-2 X 1 mm, more o 
36—50 x 4 Op; 


pale brown: stipes filiform, concolorous : ascl clavate, 
ascospores fusoid-ellipsoid, 5-7  2-2.5 yp, slightly curved; paraphyses 


filiform 


In wet soil, Wagner’s Falls, Munising, Michigan ul , 1933, 


B. Mains 33-193 Type (MICH ) 


This species is known only trom the type specimen 
lender ascocarps with longitudinally ridged heads and small 
| 


distinguish it from other species of the genus 


VERPATINIA Whetzel & Drayton, Mycologia 37: 690 1945 


fle shy, ashy pray, lay colored or brown, 


Ascot arps ¢ apitate , stipitate ; 


arising from sclerotia ; head campanulate, cylindric or turbinate, sharply 





delimited from th , wrinkled with more 
rows ; stipe slen 

fusoid, cymbiform, 

paraphyses linea ' wly clavate: scleroti: 


In and mostly vesting elements ot 


differentiated rind 
Type: Verpatinia calthicola Whetzel 
Several species of J la VU. sclerot 

Hamm. and M. sclerotipus Boud.) have been 

from Europe and one (M. shiraiana (Henn 

Imai (1941) has proposed a genus 

the type He separates it fror 

clerotia and a conidial stage 

and M. sclerotipu Recently 

clerotiorum does not produce 

ot Sclerotinia trifoliorun 

the mulberry in Japan 

mulberry fruits in Japan. This a sugy 
These species are unknown for North Ameri 

(1945) has propo ed a genus Verpatinia for tv 

ascocarps simula 

cluded Verpatin 

ates that the 

patinia) where it 

tained sclerotia on 

7 he cle velopment, 

especially M. 

generic is 


makes 


or turbinate, 
7 
lar pits 


Irregu 


mm thick, smoot 
30 50 - } Ow 


allantoid, (—2 | 


clavate, straight 
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ends, 3-10 X 1 mm, black, the upper exposed surfz convex, longi 
tudinally striate 

On decaying petioles of Caltha palustri 

Specimens studied: New York, H. H. Whetzel, CUP 27996, CUP 
9926 type; Ontario, J. W. Groves & J. L. Conners, CUP 26449 

Collections 21996 and 25926 produced sclerotia in decaying petiole 
of Caltha palustris. The substratum for number 26449 is uncertain 


The species was cultured by Whetzel on potato dextrose agar. It i 
| 
I 


stated that it formed a felty gray aerial mycelium bearing small blac 
| 


much-fluted, irregular anastomosing sclerotia. The dried specimen of 


such a culture has pulvinate sclerotia approximately 1-mm in diameter 


VERPATINIA DUCHESNAYENSIS Whetzel, Mycologia 37: 694 1945 


l ype On leaves of Betula lutea, Duchesnay, County Portneuf, 


(uebec, ri. i. Whetzel, CUP 28011 
Ascocarps capitate; heads cylindric or turbinate, 2 x 1 mm, ashy 

gray, deeply and irregularly wrinkled; stipe slender, terete, 0.5 mm, 

brownish, smooth, fibrillose at the base: asci clavate, 66—75 

spores fusoid, narrowly cymbiform or somewhat lunate, 6-12 x 2.5-3 p; 

paraphyses clavate; sclerotia elongate in the veins, up to 25 


black 


mm long, 


‘This species 15 known only from the type specimen Only a tew 


ascocarps were collected. The species was cultured by Whetzel on 


hrown to 


blac k, much-convoluted sclerotial masses several centimeters in d 


potato dextrose agar, growing slowly and forming chocolate 
lamete! 
Qn account of the limited amount of material available for study the 
above description has been mostly taken from that published by Whetzel 
The species appears to have larger asci and more fusoid ascospores than 
V. calthicola. In culture the large convolu clerotial masses are 


distinctive 
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OBSERVATIONS ON GYMNOASCACEAE. 
Il. TWO NEW SPECIES OF 
MYXOTRICHUM 


The purpose of the present paper is to present descriptions of two 


more new species of My-xotrichum, to illustrate their developmental 
morphology, and to discuss gametangial relationship among species of 
WU yxotrichum, as far as they are known at the present time iF 
first paper of this series (Kuehn, 1955) the writer has provided a 
tailed description of Myxotrichum uncinatum and has presented a 
cription of a new species, Myxotrichum emmonsii This first 
however, was concerned only with the developmental morphology 
the species discussed 

Literature concerning the work previously reported on the develop 
mental morphology of species of Myxotrichum has been reviewed in the 
first of these two papers. The methods employed in the present study 
are the same as those described in that paper The organisms 
grown on various media in Petri dishes. Minute tufts of hyphae 
removed and slides were prepared for examination with the micro 
For later stages, the peridium of the immature ascocarp was 
under a dissecting microscope. By pressure on the cover slip the 
tents of the ascocarp were spread out on a slide making the cr 


evident 


OBSERVATIONS AND DESCRIP 


Myxotrichum thaxteri sp. nov 


Cleistotheciis globosis, 214-4794 dian 
brunneis. Peridii hyphis pallide brunnes 
Appendiculis biformibu ‘ brevibu 
; appendicull 
levibus, 


ybovat 


writer acknowl 
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Myxorricut 


Cleistothecia spherical, light brown to brown 
brown under the microscope, 214-479 » in dia 


appendages. The peridium is composed of light 
larized, asperulate hyphae, 4.2-5.6 in diamete 


> 


two types: short, asperulate spines, 2.9-3.0 
septate appt ndage S, all ot which are hooked 


of the tips completely inrolled, smooth ¢ xcept neat the base where the 


are asperulate, 2.7 3.3 K 252-542 p hvaline, elliptical 


50 56 xX O.8 2 wu. eight spored 


/ 
adhering in a ball 6.9—7 


2.9 


spherical and 2.8 


\ egetative hy phae hva 


1! 
racquet myce lium present 


) 


hyaline oidia, 1.4—-1.6 « 2 


Colonies on Sabouraud’s 


the colony 
are formed, : 
he colony M: ia are brow 

within 23 day " } ilture 
long as 3 months ; h ates are inocula 
} 


( oloni on oa ONraud’ 
dextrose agat (On Sabouraud 
abundantly formed and are 1 
ony, although they occur mo 
they are usual 

Colonies on PDA grov 
brown crusts of | 
Cleistothecia 
dimensions 

Colonie 


apnpearal 
appe ran 





47, 1955 


Vol 


a“ 
_ 
< 





KUEHN 


sum-shrew ) dung from Haiti The tur 


Regional Research Laboratory in June, 
as NRRL 1714 


Myxotrichum tha 


tert differs from 


newly described 
V 


it is most closely allied, as follows: 1. 


hyphae while the other two species have 


may be straight 


whi h 


has appendages 


hooked or completely inrolled at the apex, 


have straight appendages which only 


slightly 


— 


bent at the apex 3 
is colorless to htly vellow, 
of the colonies is red-orange I 
one of the gametangia is a characterist 


tert from any of the 


far investigated The 


who isolated tl 


The 


(;ymnoascaceat The 


tinguish VM. tha 
species 1s 
fungus 


gameti initials formed in 
vyametangia u 


encountered frequently 1 


stances are 
initials are 
short, lateral branche 

Wiis 


yamet; 


(Fic 


cent to one another 


hypha, one on each side of 
appears to have 3) 
or twice ametan 


Che reverse 


while in the other 


VO morphologic a 


wid 


MyxXorTrRIcH 


IvuUus 


1940. 


Vf 


vi 


species, M. conjugatuy 


thaxteri has 
orange hyph 
but usually 
while 

occa ionally 


oft the CO 


Uh development ol 


Ono 


thi pecie 


torn d 


h non 


11 


from different 


that 
anvium be 


tT nece 


prorection 


| 


atta of 


( 


The all | mt or conta 


; 


formation of 
yyne, between the 


from either the 


vametangia 


gametangpia, ; 


Cul h vali 


881 
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Vyxotn 


1 the game 


KUEHN YXOTRICHUM 


subterminal cell (Fics. 7. & It ] 


, /, nas not 


Ii 


whether or not the ascogenous | yphae arist 
which produces the trichogyne \ceto-carmine 


pared in unsuccessful efforts to elucidate the 1 


The ascogenous hyphae coil about the initial 


septa divide the ascogenous | h: init 


vhi h croziers are produced I nultimate 


well as the cell formed by the fusion of the antepe nultimate and ultimate 


ells produces hyphae which recurve to form additional « roziel 


tually, the penultimate cells of croziers become asci 


Che peridium arises by thickening and cuticul: 


i 
hyphae surrounding the coil. Many of the cleistotheci 
pound nature, and contain as 


of gametangia 


Myxotrichum conjugatum sp 


Cleistothecii 
neis Peridii 


hiculs 


diam 


Cleistothecia spherical, 252-504 in diameter, not including ap 


pendages In culture the ascocarps appear light to dark brown, but 


under the microscope they appear light yellow to li brown 
of light yellow, aspe! ilate, septate, cuticularized 


cliameter \ppendages of two type hort. a 


x 7 O-2s Ow, and long, non septate appendage 


bn uncinate at the ape a smooth ( xcept 


asperulate, >8-3.2 K 226.8-731.0 p 
+.2-5.0 « 6.8-7 ly, and & spored 
spores adhering in a ball 5.6 


spherical or ovoid, with 


Dram 
\ crozier 


penultimate 








CLOTRICH 


more 26 


I 
neter, not i 


\ egetat \ hnvpha ange, | l 
mpertect spore 


1800 ; spherical 


the racquet 1 

is represented | 
Qn Sabouraud’ avar the colonies are flocculent 
ut later becom«e orange Overgrowt!l oft white | yphae frequently occur 


bu 
Reverse of the colony is red-orangs 
J 


\scocarp appeal Inm<z 


in limited areas trom the 
ising into the medium \ 


pigment not diffu 


white tult ol } phae scattered in the aerial mveeltum or or 
ire found after about 


Mature cleistothes la, with a Cl, 


ol the colony 
5 days hey are brown, spherical, and scattered uniforn OV 


colony 
Colonies on ( zapek’s solution agar are restricted, 
inilar in appearance to those on Sabouraud’s agar 

emmons this specie \rizona soil 
from Dr. He It is designated 


Emmons’ collection 
haracterized ving to dark brown 
straight ( imply curved 

sing spherical, echinulate ascospore 
Kuehn lhe spherical ascospore 
monstt are § smaller than those in M. conjugati 


appendage s of the ascocarp do not become 
they do in VV. conjugatum Che 
tant distinguishing 


titute aq MMportant 


a long 


structure and 
laracterist 


tangia con 
from M 


these two speci VU yxrotrichum conjugatum dittes 
Massee & Salmon and /. spinosum Massee & Salmon in that 


mooth ascospores and the 


am has ellipsoid, si 
ascocarp are alway absolutely straight, while V olin 
that are smooth and elliptical, and it 


Salmon, 1902 


appendage on 


pores 


vellow-green see and 
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and tips of appendages in certain 5] 


uncinatum 42. Coiling gametanesa 





KvuEHN: MyxorTricHuM R87 


The initials found in this species are of a type not found el 


s¢ where 
in the Gymnoascaceae as far as is known at the present time Morpho 
logically similar, club-like projections are put forth from two adjacent 
hyphae. The projections, which are the young gametangia, meet and 
become flattened against one another terminally (Fic. 23) Both ma 

become separated from their parent hypha by septa. However, often 
an initial is not delimited at this point from the cell of the parent hypha 
which gave rise to it Branches, which are not constant in diameter 
and are irregular in shape, arise from both of the gathetangia (1G 

24-29 \lthough no examples were found which provided conclusive 
evidence, It 1s probable that only those branches of one gametangium, 
the functional ascogonium, elongate Indication that this is what occurs 
may be seen in Fics. 27 and 29. ‘The numerous elongating ascogenous 
hyphae from the ascogonium coil loosely and irregularly about the game 

tangia (1G 30) and often extend for some distance into the urround 
Ing vegetative hyphae septa divide the ascogenous hyphae mto many 
cells, several ot which produce croziers laterally (Fics 31 34 SOE 


1 


penultimate cells may produce asci directly, others continue growth as 


ascogenous hyphae \sci are eventually formed from the penultimate 


cells of croziers (Fic +] 


1 


| hyphae are formed from surrounding vegetative hyphae 


which increase in diameter, and then this is followed by a cuticularizatior 


‘T he pe ridia 


1 


of their walls They become a perulate and yellow ( ompound asco 


carps are found frequently 
DISCUSSION 


Vyxrotrichum thus far has been the most thoroughly investigated 


genus of the Gymnoascaceae, and a v: gametangial types have 


been found that characterize the different specie genu rot 


a comparison of the four species of VM yvxotrichun ich have been inve 


tigated by the au i een that gametangia morpholog 
prove usetul ax ul es VU yxotrich uncinatum 


interpret 
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at the apex (Fic , 

(Kuehn, 1955) possesses smooth 
(1901) reported the spores for thi 
Saccardo (1889), Eidam (1880 


whether the spores 1M this speci 
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The othet } which were inve 
VU. conjugatun Hada ll i f emmonsu 


spores Moreover, ) jatun and V/ 


appendages in th they rarely are hooked, and usuall 


or only slightly cur | terminally (Fic 


these latter two species possess gametangia nely differen 


types that they can be distinguished easily wh \ wv Stag In ascocaryp 


formation are examined l. conjugatun 


are tormed a | al es of adjace 


come into ‘ | lattened agall 


apices, reset iblin progametangial Stage ot certain 


J. emmons ral, straight antheridium beco 


1 
more lence 


V/ ) ( appendage all Ol 


ome completely inrolled a 
it 1s possible that certal 


appt ndage 


Lig] 


t be overlooked 


l 
would Tat 
thaxteri 


1 
‘ 


projection, T tro 


and toree t. following 


lOvAaInNY i 


provid 


Jatun 
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THE GENUS MYLITTOPSIS 


Dor > Ro vp G. W.M 


Sixty 
7 | 1 - ] 
tlon, and iy years ik 1c; Hlustratior 


signed to ; Ww f 1 / to} a cartilaginou ilar or cerebri 


form member of tl \uriculariaceat Since that time, partly trom the 


rarity of the fungus, and partly from uninhibited misinterpretation 
the description, the genus has become and remained unknown in 
literature and to mycologists The ingle pecies, V/ Lanaloi 


een the herbaria of | 


represented by a single collection, divided betw 
and Patouillard. The only later student to discuss M ylittopsis in print 
was Hohnel (Ann. Myc. 15: 293-296 1917). who examined neithet 


ol these specimens, and whose WMmayinative attempts to equate the Mungu 
4 | 


to others of which also he had seen no original material resulted i 
complete confusion In the United States, an influential contemporary 
mycologist saw in Mylittopsis (as his notes show) only the 

form illustrated in Brefeld’s Untersuchungen (8: pl 

The authors of the two standard compilations of genera, Killermann 
(Ik. & P. Nat. Pfl. 2 Aufl. 6: 108) and Clements & Shear (Gen. Fung 
341), seem to have been misled by Hohnel rather than informed by 
Patouillard ; at any rate, they set Mylittopsis aside as a genus dulbinm 


examination ot the type collection of .V/ littof 1 Langlot il OV 


that Patouillard’s interpretation 1s correct and _ his aracterization 
accurate, lacking only a description of the spores, which did 

but which are present in his material Two me 

at hand to confirm the de : 1 an 


he 


evidence that Patouillard Wi I tT I 


\MyLITToPs 
1900 


Fructification nodular, 
vith a more fibrous core 


hy] 


ovionyg 
Type ] 
The fructification 


which it differs mo 
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\uriculariaceae (Martin, Unity 


it resembles only the tube 


disciformt ( I: 


raciate tructure, ane 


pinea (A. & ex It 


lragiiorm {fs carpineda 


lraqgtuorm by car} nea 


apparent! wholly ahen 


Mylittopsis marmorata (lerk. & ( 


lr yi ella plarimorata he rl} & ( urt 


is Langloisu Pat., Jour. de Bot. 9 


; / 
[ops 


ructification cerebriform, probably lametet 
oft- but dense-cartilaginous, vellowish-brown, when d1 
dark brown (Benzo Brown to Aniline Black and Sooty Black (R 
resinous in texture and luster, the surface tuberculate, in section radi: 
ly zonate, with occasional internal 


fibrillose. obscurely concentrical 
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%94 


that 


h 


W hen 


referred to Patouillard 


on decaying Polyporus, sott fres| 


a 


’ Iiformi iT 


form resembling / 


York and the Farlow pecimens 


much too tenuous to support such a rob 


It 
the 


certain that the two 
/ revi I/, 


ved to do in Oregon 


sCCT 


tung 
| 


1 
ame piace, 1 


a aqurantia am 


ob CT and no second 


1] 


CO} wrote, 


furthe 
ly 


langloi 
{ 


WOOQGd 


ections 


swamp) was already hardening whe 


cle 


ellowish brown and has darkened by 


of its volume or weight The cut or 


look quite like dark rosin 


1 


Phe / : 
pecimens, filed with the type (Blake 64 
from Mexico, FH—( are this; the 
lloyd coll BPI) Lule 
1/33, is also quite different. In response 
cwu 
encountered MV ylittopsis 
1954 
an ample tructification of 
less cerebriform, 
i”, BE. 55%. 4 
Malaya, with 
| 
core analogou 


hey The 


of marmorata a goo 


type 


9) 


not 


} 
, 


733, cle scribed in 


collectors of its native region have 


at Gainesville 


V/ ylittopsis 


During the foray 
effuse and well 
And 


Holttum 


Ui agrees 


finally orner sent 


in somewhat nat 


than mostly 4.5» as in the Louisiana sj 
Tremell 


colle 


to that of 
Malayan 


fibrou 


CHEE / jtala 
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eparalle 


| | anl 


Singer, and 


and 


( ( 


due to D1 Or 
Rolf 1s | 
mitted examination of material in the 


\ } 


rif 
iOnsS 


are ann 


Mackenzie Lam 
St 


loan of specimens i 


Hertha A 


evenson tor t 
| \irs 


Langlois collection 


t and to Benjami 


17 


11 
s collection 


1 
mere} 


I 2% 
Ti 


broke Nn 


Farlov 


1955 


4, 


“a dubious excrescence 


aA» 
thin 


Tore 
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The poly a very 
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present in bot the 


anglois naterial, but appea 


‘ 17 
ist growth as the .V 


emeryve | 


hwy 


1S prese¢ 


from the 


yfercum utui 
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ones 


It 


1 
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Ol dru d 
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But 
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My Writ. 5 
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| 
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hich, apart from being more 
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with earlier collections 


neat fructification found 


rowel basidia { 


ecimen and a 


lL ence hala Pe T 


tion scems not 


ne 
b 


Herbarium: 


\ 


1 the Jational 


n for her photograph of the 





A NEW SPECIES OF CEPHALOSPORIUM 


yrassland surrounding the Patharia tore 
during the course of the ecological sti 


in which the wri as been envaged for the 


(SENERAI HiA I Zs Phe coiony 158 floccose and pinks h 
maturity he conidiophores ari from prominently funiculose 


tures (Fic. 1, A, > Fic. Z The conidia are globos« 
pinkish red and are borne in heads (Fic. 1, A, 
base of the conidia is often flattened (Fic. 1, D 

\ search the available literature did not show any speci 


ibed with identical characters he speci harply differs 


the others described in its coloration, funiculose habit and the 


hape of the conidia In view of these differences, the tungu 


cribed as a new Spe i¢s Oot Cef halosporim Lo Ine called ( ephalospo 


roseo-griseum atter its peculiar coloration 


Cephalosporium roseo-griseum sp. nov 
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agar spreading broadly 


Colon on ( zapek’ 
diameter of about 4—5 cm ay at room 
at first but oon becon Color 

arn hade but a littl deeper (Color PI 
turity the color turns pinkish grey (Color P! 


al 5) becony J sam piu 
| ubmerge | vegetative hyphae 
i hyphae showing prea 
The vegetative mycelium 


coor 


kane 


aerial Tocco 


to owe the 


colony appeal 


M ‘ 





braches fron 
not swollen 


heads COMMONLY ¢ he l ik } : conidia 


] 


ince d 


Cond 


"1 
renerai 


globose or elliptical, show1 the same pinkish red 


but never becoming ranging from 5— 


smooth, with one end round and the other 


lture 1s being deposited 


The type cu 
lection of fungi, Division of Mycology 


\gricultural Research Institute, New Dell 


_ 


CULTURAL CHARACTERISTICS The fungu 


common media in order to note its behavior 
he growth was faster on malt agar and pot 


on Waksman’s agar and slow on soil extract 


most flocculent 
| 

he COO! SUCCE 
, 

COIOTS were 

soil extr: 

constant 
SPOR! 

well as in 

§ to 10 hour 


found 
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differentiated funiculose structures a! onidia are roundish to 


elliptical with flattened bases. Cultural behavior was noted on s« veral 


common media. Germination of spores was also studied 
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A NEW GENUS IN THE ASPERGILLACEAE 


FLroyp M. Cium 


course of a study of certain aspects of damping-off in a 


In the 
from a seedling 


number of garden ornamentals an isolation was made 


drummondu Hook., grown from a packet of iarked 
t howed 


ol "hloa 
‘Mixed Colors” supplied by 
symptoms of damping or 


Northrup King and Company, 
As a re it of effort 


the characteristi 
isolated organism, the conclusion has been reached that 


to identify the 
it cannot be referred to any known genus but may be tentatively placed 


in the Aspergillaceae 
It is characterized by an 


astomous and firm-walled fructificatior 

with globose asci scattered irregularly throughout the cavity It differ 
in the possession of an imperfect 
1? that 


members of this family 
of the organism 1 


is from this characteristi 
1, derived from mv«vds 


ts 


from all othe 
a pycnidium It 
name P cnidiophora was choset and 


gener 
‘ey f is. 
pearer Ol pycniala 


popos, Meaning 
T he followi 


based on cultures grown on potato dextrose agar anc 


ng descriptions of the proposed new genus and specie 


| corn meal 


at room temperatures 


Pycnidiophora gen. nov 


istothecia 


lucenti 


imper 

Cleistothecia submerged to partially superficial and scattered throug] 
out substrate, globose, translucent when young, dark and 
membranous, brittle, 


opaq tte whet 


mature, astomous: cleistothecial wall 
appendages Hyphae either submerged or, when aerial, usual 
appressed to substrate surface, the exact nature dependent 
strate Asci globose, thin walled, i 
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when immature, without paraphyses and with thirty-two spores. Spores 
conglobate, unicellular, oblong-reniform and light brown in color 
Reproductive bodies of imperfect stage pycnidial 


Type species, Pycnidtophora dispersa 


j 
/ 


[P cnidiophora differs from the genus /ragosphaeria Shear b 


brown ascospores and a brown, instead of a purple, cleistothecial 
\lthough it resembles the yenera Vaqnusia ACC frac hnon 


Massee & Salm., and Cephalotheca Fuck., the cleistothecia of this 
ganism do not have appendage The brown cleistothecium distingui 
it from the genu Laaseomvyce Ruhl ( onglobate and oblong reniform 


separate it from the gem Thielama Zopt which produces 


spores 
] 


to produce Pp’ 


elliptic spore None of the { ‘ra are known 


(i) 700 uw i! diametro 
valini 


atum dispersa 
olorata, nisi cellul 


164 in diametro; 


la oblonga, ] 


Mycelia homothallic, profusely branched, the hy 
eter; cleistothecia 60—700 p in diameter; asci globose, 10-14.5 » in di 
ameter \scospores 2.0-2.9 K 2.8-5.8 p, hyaline when young, later b 
coming light brown. Pyenidia scattered on surface of substrate, varying 
from globose to irregular-elongate in shape, glabrous: the lowe1 portion 
colorless and the walls of the cells around the slightly papillate ostiol 
light brown, 26-78 K 26-164 ». Conidiophores simple, extremely short 
Conidia hyaline, umceliular, obiong, 1.5—3.4 * 2.6—4.75 p 


Type specimen: Floyd M. Clum 27, from cultures prepared during 
tudy of the organism, deposited in the Beal-Darlington Herbarium of 


Michigan State College (accession number 133.118) ; isotype specimens 


Lniversity iT 


to be sent to the type culture col 


also to be deposited in the University of Michigan and 
Wisconsin herbaria, and cultures are 
lections in American Type Culture Collection, Washington, D. ¢ 
Centraalbureau Voor Schimmelcultures, Baarn, Nether 


The specifi epithet refers to the scattered habit of 


' 
and 


By making single spore isolations of seventeen a 
with the origina 


thirty-three conidia, pure strains, identical 


were obtaine dl 


When grown on corn meal agar the colony was thin, spreading, 





pycnidia were produced the 


conidial produc 


tt ] 
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speckled appt irance 


Trose 


hose 
that the rh WLil We more colony color 
luced 


buff, and more aerial hyphae were produced | 


| j 


the pycnidia 


the aerial hypl ie? COVeTEeE 
were similar in appearance, but larger and more abundant 
of the anism was established on Aster, 


7 
was lacking since 


Pathogenicity 
Regal Lily grown in lenmeyet 
chambers inocul: Sympton 
of the disease oaked appeal 
ance of the i 
allowed to remain pearance 


gradually progresse: 


le aves 3] owed t} e 


In every ca 
water agar, an organisi! iyi In ever 
re-isolated Microscopi amination 
revealed the 
some evidence 
It has be 
meristogenous 


except that the 


ps 





A NOTE ON CLITOCYBE ADIRONDACKENSIS 
Howarp FE 


(wITtTH 


During the course of a taxonomic revision of the North American 
species of Clitocybe, sone interesting information has been obtained on 
“ts adirondackensis (Pk ) Sact \ micro copii examination of the type 


] 


lements in the cuticle 


collection has revealed some unusual vesiculose « 
of the pileus. This discovery prompted the study of numerous colle 
tions of Clitocybe to ascertain if the structure was present in more than 
one Spe i¢ 

In order to facilitate a discussion of the problems resulting from 
this investigation, a complete description of C. adirondackensis is now 
given. It is based on a study of the type and 75 additional collections 
CLITOCYBE ADIRONDACKENSIS (Pk.) Saccardo, Sylloge Fungorum 5 


180 1887 Fics. 1-3 


lgaricus adirondackensts Peck, 
1872 
Clitoc yr cut pitosa Peck. N \ state Vus Rept 41 IRRR 
Clitocybe Kiihneri Singer, Aun. Myc. 41: 23. 1943 


Pileus: 1-6 cm broad, plane or convex at first, soon becoming sub 
infundibuliform to infundibuliform, margin inrolled at first, remaining 
decurved or becoming elevated, at times incised, usually not striate but 
slightly so at times, cuticle separable, surface appearing glabrous when 
moist, innately fibrillose when faded, at times subviscid, usually with 


a satiny luster, color near umber when young and moist, gradually 


paler to “avellaneous” and then changing into the buff series through 
“isabella color” to “cream buff,” “light buff,” “cartridge buff,” “warm 


buff,” “pinkish buff” or “vinaceous buff,” hygrophanous, 


pallid when faded, disc often remaining dark 
Flesh: thin, concolorous with the pileus, moist when fre 


tapering gradually to the margin of the pileus from the di 


S¢ 
pleasant, odor strong, resembling that of fish, or some 
to rancid-farinaceous 

' Paper from the Herbariun 


University of Michigan 
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decurrent at first soon becoming | to unevenly 


forming a collar on the apex ol stipe, u ually 


arely subdistant, forked, ometine Intervenose 


undulate, narrow, thin, brittle, separable from 


ama, concolor with the pileus or somewhat paler, edges even 


7) cm X 2-/7(-9) mm at the apex, equal or enlarged 


ually somewhat enlarged and not radicating, usual 


becoming hollow, usually central, surtace appearing 
g PI 


glabrous when moist then somewhat innately fibrillose when faded, 


concolorous with the pileus or paler, bases of fused together, with 
copious basal tomentum which appears water-soaked when moist and 
gy the surrounding debris 


Spores print white ( becoming omewhat creamy witl 


barium ) ; elliptical to pyriform in face view, sublacrymoid 


mooth, hyaline, thin-walled, not amyloid, contents 


apiculus short and somewhat curved from the side, 


(2.9 


Basidia isually four-spored, (12.5 


] 


sionally one- or two-spored; sterigmata lon; (up 


long), occasionally germinated 


Cystidia: cheilocystidia rare, filamentous, w: hghtly thickened, 


epta and clamp connections rare, u ually unbranched, | 3 diam., 


! 


projecting up to OO 
Pileus tissue: cuticle rather thick, mostly composed of narrow cylin 


drical hyphae, 1.5—6» in diam., cells long ( 100 »), with clamp con 
thin-walled, contents often granose ; vesiculo 
cuticular region, arising from cuticul: 
abundant, and more or less evenly 
hyphal tips but occasionally intercalar 
ovriform or obovate, at times irregularly 
hich appears localiz in a central mass in 
apparen liffu n most material reviy 
olution, walls smooth and thin, usuall 
adjoining ll, 10-30 p» in di trama interwoven 
h clamp connection 


and appearing 


Vielzer 
Stipe 
and compact 


c} 


ble 
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Melzer’ s 
hyphae cylindrical to som 


a ~~ 
nections, Cells r £-1lU p 


red-brown in 


Basal tomentum: interwoven a mat 


1 
1OOsE 


rather brownish in mass in Melzer’s, 


cells 


rounding substrate, hyphae 


| 
long, 


thin-walled, 1.5—6.5 » in diam 


Halhit, he 


7 
rarely 


distribution: | 
Vi ost 
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and 
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(as C. hydrogramma); W. A. Murrill: 529; C. H. Peel 
adirondackensis, Type of C. caespitosa, Karner, N. Y., Ez 

N. Y., Bolton, N. Y.; L. H. Pennington: Ann Arbor, Micl 

14, 1909; V. Potter: 3598, 3622, 3715, 3937, 3952, 4113, 4237, 
Smith: 7205, 7209, 7594, 18590, 31915, 32861, 33059, 33354, 

36035, 38133, 42744, 42748, 42809, 42877, Washtenaw Co., Mich., July 
11, 1929, Rock River, Mich., September 8, 1929, Rock River, Mich 


September 19, 1929. 
DISCUSSION 


The vesiculose elements in the cuticle have been noted by European 
mycologists for such species as Omphalia hydrogramma (Fr.) (Quelet, 
Clitocybe hydrogramma (Fr.) Kummer, Clitocybe gqallinacea 
Kuhner, Clitocybe Kiihnert Singer In 1942, Malencon (5 
marized much of the information regarding these species and concluded, 
with the aid of Kuhner and Maire, that only one species was involved 
and that the name of this species should be Clitocybe hydroqramma 


(Fr. ) Singer (7) later established the section Pulluliferae in Clito 


He used the name C. Aihneri at first, but accepted the French 
usage of hydrogramma in 1949 (8). Lange (4) describes and illus 
trates hydrogramma as an Omphalia, while Kuhner and Romagnesi (3 
place this species in Clitocybe. 

Lesides the unusual character of the cuticle, the European C. hydro 
gramma sensu Malencon et al. is considered to have the following diag 
nostic features: pileus up to 6 cm broad, infundibuliform, deeply de 
pressed, margin somewhat striate or not, hygrophanous, color whitish 
to buff; flesh thin, with a strong and unpleasant odor resembling that 
of fish or Tricholoma sulphureum; lamellae strongly decurrent, whitish 
stipe whitish : spores 5 6 x 2.5-3 p, not amyloid Common, on leave 

When the description and illustrations of C. hydrogramma sensu 
Malengon ef al. are compared to those of C. adirondackensis (P\ 
Sacc, there is agreement on almost all characters. Deviations, in regard 
to pileus color, size of some of the component elements, variety of habitat 
etc., Can readily be accounted fot The technique ot ma collection, nN 
the case of C. adirondackensis, has merely resulted in a more complet 
leseription In this light, C. hydrogramma sensu Malencon et al. must 
regarded as the same fungus as C. adirondackensis ( Pk.) Sacc 


When C. adirondackensis is compared with the Friesian Agaricus 
hydrogrammus there are serious discrepancies. The original descrip 


tion of the latter (1), and the plate in the Icones (2), refer to a species 
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tose manner of growth and the grassy habitat are likewise in this cate 
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\merica 


Fries, E. 


Kiihner, R. and H. 
iperieur Pari 
Lange, J. E. 1936 
Malencgon, G. 1942 
« Afrique du Not 
Peck, C. H. 1888 
41: 51-122 
Singer, R. 194 


TojA¢ 1 
11949] ; 





JOHN DEARNESS 


The death john Dearne at hi 
on December 1954, brought to a close a 
educationist of wide reputation, a botanist, emin 
his varied interests an actical energy an intell 

Born of Arcadian parents in Hamilton, Ontario 
ith them at the age of four to live on a far1 


London He has said that from hi 


flower garden of his own He attended a 
age ofl and on, doing a man’s worl 
Then, having secured some text-bool 


teachers’ examinations at Londo1 
a three months COUTrSE ; ( nal School. 
cial Certificate,” rare it ti in atural Histo 
\gricultural Chem \n instructor, Dr. Kirkland 
after, he was tudent ver had anywhere 
At the ag h ss became Principal of Lucan villag 
choo] Principal ol Strathroy publi 
which he personally taught, 
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in entomological 
Government in 1899 to the San José Scale Commission 
hy rias 


had taken place n ‘ ive 
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with Harriet Lem 
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was a great help to him in his 
there 


She 
notable graciousness and charm. Of this marriage 


children, tw 


Mr ‘ § Was a 


laborator 


‘rs and a son 
friendly man and a ind co 
member an Honorat 
ndon Baconian Club, th 


President o e Lond 


liddlesex | 


London and \ 
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Truro, N. S (One “summer off,” s speak. he botanized on the 


Magnetawan River with Dr. H. A. Kelly of Baltimore His long labor 


with microscope over bushels of specimens sent to him for identification 


or consultation by mycologists everywhere probably caused some weal 
ening of his eyes in the last two or three years of his life. From 1917 
to 1943 the British Wuo’s Wuo had a considerable article on him, 
and he was listed also in the German JAHRBUCH DER GELEHRTEN DER 
WEL! 

From 1902 to 1939 he was auditor of the Ontario Educational Asso 
ciation (QO.E.A.) He was a member of the University of Western 
Ontario Senate and of the Ontario Advisory Council of Education 
(1909- ) In the midst of all this, in 1918 he was advanced to the 
Principalship of the Normal School, and in 1922, having reached the 
retiring age, was superannuated by the Ontario Government. Short) 
after, the University of Western Ontario (formerly Western Univer 
ity) added to his B.A. and M.A. degrees that of LL.D. He had long 


1 


before been known commonly as Doctor, and now he had a technica 


long he fore tne 


right to it. He had become an oracle and it was not 
began to refer to him as “Mr. Iducation” or the G.O.M. In his late 
years the annual event of his birthday was elaborately celebrated by th« 
London Free Press and Toronto papers, especially the 90th and 100th 
“al 

Naturally he disliked retirement His health was excellent, and 
though it had been and still would be sometimes broken by colds and 
light illnesses, he never lost any time to speak of from his worl 
Shortly after he was 70 a brief attack of pneumonia put him to bed 
for a few days, during which, when he thought of something, he now 
and then arose, went to his study close by and looked into a bool 
his microscope. No doctor, nurse or even his wife could stop him. 

Many writings on fungi followed the superannuation date, 1922 
\mong them, most noteworthy, perhaps, were articles in MyYCOLOGIA 
(1911-46); contributions to the volumes on fungi of Manitoba and 
Saskatchewan by himself, Bisby, Buller and others (1929 and 193% 
Summary of the Prevalence of Plant Diseases in Canada (Canadian 
Department of Agriculture Bulletin 71: 62-76, 1926 

He attended some of the mycological “forays,” on on 
(1936) accompanied by Mrs. Dearness. When they climbed a mountain 
with the others they were both complimented on their vigor at 
time of life 


In 1931 their family had celebrated their Golden Wedding, having 
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NOTES AND BRIEF ARTICLES 


LYCORRHIZA 


Wound-healing in fungu 


found li when mall ection Ol hyphae ot Pyron 


! vith a cold needle, 


(Per ul. were killed by pressing 


hyphae yrew trom the septa ot the living ections into the 


dead cell wo intrahyphal hyphae usually gre 


imultaneously and met and fused with one another 
the dead hypha Prior to Bullet tudies, many worke1 


observing young slender hyphae running through the 
thicker dead part ol hyphae, indicating that thi 
occurs In many species of fungi Dodge 
which intrahyphal hyphae had been obser 

Whil tudying the phycom cetous mycorrhizal fungus 
different type of wound-healing was observed When grow! 
| yphae ire 


culture or near artificially inoculated plant root ju 


around hyphal sections that appeared dead, and met and fused 


other The c “bridge were eldom ob erved when 


to that 


the 


grown on agal he process appeared similar 


Buller except the connecting hyphae were external to the 


Wound-healing in the phycomycetous mycorrhizal 


experimentally by artifically wounding hyphal section 
obtained from field soil were surface sterilized as pre 


and plated on hemp seed agar (2 hemp seeds in 10 ce 
he pore germinated alte! 2 or 3 day s and on the Hh 
1] 


hyphae were wounded by drawing a cold needle acro 


resulted in dead sections of hyphae ol varying lengths 


wounding, the color of the injured sections changed fron 


brown and within 15 minutes they were separated fro 
, | 


hyphae by septa In 4 or more hours hyphae gre 


buns 


(,erdemant 


mycorrhizal mite 





crowing 


ctions and 
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approached each other, their growing points became attracted 
other and they grew together and fused at their tips (Fic 
Fusion occurred only between growing points and hyphal tips 
observed to fuse with the lateral walls 

Occasionally when hyphae were wounded they died from 
of the wound to the spore. When this occurred, hyphae fros 
ections followed the dead hyphae back to the spores tor 
S00 ». Such hyphae appeared unable to penetrate spore \ 
everal tim they Ww l ; I new gern 
the spore 

Hyphae that are completely separated from spores soon 
lily The process ol growth in culture seems to depend on 
of stored food from spores to the hyphae. Thus, the 
process aids in maintaining the lines through which food must m¢ 
reach the growing points.—J. W. GeERDEMANN, Department of | 


Pathology, Unrve it ol [llinois, | rbana, Illinois 


JEW SPECIES OF HELICOBASIDIUM 


Helicobasidium corticioides sp. nov 


Fructificatione late effusa, indeterminata 
vel flava; pileo 100-1000 « crasso; hyphis | 
hymenio indistincto; basidiis circinatis, de 

' 


poris Ovatis vel cylindraceis, lateraliter 


celium germinantibus 


Fructification broadly effused, margins indeterminate, 


drying arid fleshy, appearing somewhat pelliculose, cremeus to 


leucous, corticioid in aspect ; in section 1LOO—1000 » thick ; hyphae hyali 
. | ; | ; | 


septate, branched, without clamp-connections, 3-6» in diam., 
basidia apically and proliferating laterally below the basal cells 
basidia; basidia arched, loosely spiralled, or forming one or two coils 


mostly 2- to 3 septate, the basal cell generally becoming de void ot cyto 


plasm, 80-160 * 6-11 »; epibasidia cylindrical, 2-4 » in diam., varia 

in length; spores ovoid to cylindric, adaxially fl ned, hyaline, 14—2 
6.5-12.5 pw, germinating by the production of a get 
CoLorapo: Cameron Pass, July 11, 1952 on spruce 

son, Colo. 752, Type; Chambers Lake, e: 

1952 on lodgepole pine (7), K. W. Davidson, ( 

July 17, 1952 on fir log, R. W. Davidson, Colo 

July 17, 1952 on alpine fir log, K. W. Davidson, ¢ 


Pass, July 17, 1952 on spruce log, R. W. Davidson, 
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are erected, 7runcatella and P¢ 
re pectively, both characterizes 
The genus .Wonocha 
ection Monosetulatae 
ervazzi (Nuovo Gorn. Bot 
with Steyaert and ha 
and add my objection 


In my treatment of .Wonochaetia 


cle wnation propo ed by STeEY: LZ re levated 
Steyaert has removed the genu falotia tron 


to the Discellaceae ( Sphaerop idale Hy tv 
tained in the Melanconiaceae In my monograpl 
of Pestalotia and 12 speci Wonocl 
recognized P. pesizoides, the type of VeTLuUS, 
acervulu We might then a what disposition 
other 15 sexloculate pec 


Viarked variations in the fruiting structure 1 


of stromatic tissue characterize Monochaetia and I’ 


the conidia are uniform, with variation ¢ 


cell Pyenidial structures are also recognize: 

defined position for these genera on the basi 

broad sen e, nor 1 it acceptable 

conidial type into distinct genera on 
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great majority of the species have simple acervuloid f 
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by far the oldest of American botanical journals, and has always been 


open to articles on all phases of botany, the Index provides for botanists 


of all sorts a convenient and indispensable key to a very considerable 


literature M ycologists will find important papers by Arthur, Atkinson, 


Banker, Ellis, Gerard, Peck, Underwood, and 


fungi, as well as more recent studies, 


numerous other early 
tudent ol listed and analyzed 


D. P. R 


BIOLOGIA 
\ new journal, under the above title, is being established by 
Pakistan, Lahore. It will appear twice a year 


and the yearly subscription is fixed at Rs. 15. The first number con 
ly 


tains a report on the Pezizales of West Pakistan (24 pp.) by Dr. Sultan 


\hmad, the Editor-in-Chief, and eight other papers, mostly 


Biological Society of 


taxonomic, 


in fields other than mycology 


M.S. A. GRADUATE FELLOWSHIP 


The Mycological On iety of America announcs 
appli ations for the newly established Graduate Fellows 
This fellowship will be awarded for 1956-1957 and carris 
$750. Eligible candidates must be pre-doctoral students 
the institution where they are registered for the Ph 
Forms for application may be obtained afte 


Secretary-Treasurer of the Society, Dr. C. | 


of Botany and Plant Pathology, Michigan State Unive 

sing, Michigan. Applications are due by February 15, 
Committee « 

Joun Enrevicn 

Ropert M. Paai 


GLApYSs E. BAKER, 


CORRECTION 


The author of the paper “Two new species of Chaetomium and one 
new Humicola species” in the September—October issue (47: 748-757) 


is Aasa Omvik, not Aase Omvik, as printed. 
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The vathogent tungi ot the title refe 
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pathogenic fungi common in North America, 


under the general heading of superficial mycos 


genera grouped as deep-seated mycoses 


disease, witl ausal organi 
chromoblastomy , four causal organist! 
tioned as possibl ausal agents of madurot 
more commonly encountered synonyn 


listed | nad as : tour page devoted to it a 


discussed 
condensed 


mary of macroscopic and microscopic characters, a general state 
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yf separate half-tones from photographs showing cultural character 
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ort, but over 50 other pecs are mentioned and there is a brief di 


cussion of mold damage and of certain chemical effects which simulat 
tungus injury 
The 36 black and white hgures, all fros photograph , are mostly 
cellent ; a few are unsatisfactory lhe color plates are extraordinaril 
good 
he book should be of interest to mycologists and applied botanist 
ind could advantageously be used as reference in classe G. W, } 
Pans rory OF Mosses, FERN ip Musnrooms, by Dorothy Ste 
ling Photographs by Myron [Ehrenberg 159 pp.; about 125 illu 
tration Doubleday. New Yor] 1955 Price $2.75 


\bout a third of this book is devoted to the commoner fungi. includ 
ing lichens, and somewhat more than a third of the illustration 
‘ ' ated ate ' ' 
text 1s clear and simple; the photographs superb For young people 
ave 10 to 15 Kecommended as a gift for children interested i1 


nature study 


THE INDEX 
TO THIS VOLUME HAS BEEN REMOVED 
FROM THIS POSITION AND PLACED AT 


THE BEGINNING OF THE FILM FOR THE 





CONVENIENCE OF READERS. 


MANUSCRIPT 


Publication in MYCOLOGIA is ordinarily restricted to those who have been 
members in good standing of the Mycological Society of America for over a year 
immediately preceding submission of manuscript. Exceptions to this regulation re- 
quire a favorable vote by a majority of the Editorial Board. When a paper has two 
or more authors, the person submitting the paper is expected to be a member. 


Papers should be submitted in duplicate, typewritten and double-spaced through- 
oux, to any member of the Editorial Board. Wen papers are not submitted in proper 
form, it may be necessary to return them to authors. They will be published in 
approximate order of their acceptance, except {vz the address of the retiring Presi- 
dent and papers whose cost of publication is paid by the authors, the latter run as 
excess pagination, 


All illustrations should be numbered consecutively throughout a paper, using 
arabic numbers and small letters for subdivisions, «g., Fig. 1, a ete. This does not 
mean that all figures grouped for convenience on . single page need have a single 
number. Figures should be prepared so that, wien reduced, the width will not 
exceed 4 inches, and should be short enough to p:rmit the insertion of the legend 
beneath the figures. Each article will be restricter: to twenty pages, including illus- 
trations, except when authors submit orly one paper in two or three years of member- 
ship, in which case the restriction will be thirty and forty pages respectively. Ruled 
tabular matter is counted double. Should an author wish to publish additional pages 
in one article he may do so by paying for the excess pages at current rates. 


Citations of literature should be double-spaced, arranged in alphabetical order and 
cited by numbers or dates. In citing papers with two or more authors, only the first 
author should have the initials after the surname. The address of the author should 
appear at the end of the text, before the bibliography. 


Each author will be restricted to two pages of half-tone illustrations or three of 
zine line-engravings for each article, the total cost not to exceed $25. If figures 
are mounted on board, the cost of routing may be such as to restrict the space allow- 
ance substantially. Should the cost of cuts exceed $25, the author will be asked to 


pay the excess. 


To comply with the International Rules, it is recommended that contributors fur- 
nish brief Latin diagnoses of all new species and genera when thrir manuscript is 
submitted for publication. 


PRICE LIST OF REPRINTS 





4pp. | 89p. | 12pp. 16pp. | 20pp. | 24pp. | 28pp. 
1to4|5to8 | 9to12 | 13 to 16/17 to 20} 21 to 24 | 25 to 28 





50 Copies . .. .| $4.40 | $7.00 | $11.00 | $11.45 | $15.00 | $17.15 | $19.80 
100 Copies ... 5.25 | 8.35} 12,75 14.10 18.00 21.15 24.65 


Additional] 
Copies per C...| 1.75] 2.65] 4.40 | 5.30 6.00} 800] 9.70 





























For 500 copies deduct 59%; for 1000 copies or more deduct 10%. 
Covers: For first 50 covers, $4.80; additional $3.45 per C. 


For more than 32 pages add cost per schedule to make total. Example: for 44 
pages add cost for 32 pages and 12 pages. 


Note: For any reprints requiring additional composition or changes, either in text 
or cover, an extra charge will be made. 


LANCASTER PRESS, INC. 
LANCASTER, PA. 





Partial List of Publications of 
The New York Botanical Garden 





Mycologia, bim-mthly; devoted to fungi, including lichens; containing technical articles and 
news and notes of general interest. $8.50 a year; single copies $1.75 each. 


Established Ly The New York Botanical Garden in 1909, in cop’ auation of the Journal of 
Mycology, founded by W. A. Kellerman, J. B. Ellis, and 8B. M. Uverhart in 1885. Edited by 
William Alphonso Murrill, 1909-1924. Edited by Fred Jay Seaver, 1924-1946; by Alexander H. 
Smith, 1946-1950. Beginning with January, 1933, the official organ of the Mycological Society 
of America. 


North American Flora. Description of the wild plants of North America, including Green- 
land. the West Indies, and Central America. PI d to be leted in 34 volumes. Roy. Svo. 
Each volume to consist of four or more parts. {Not offered in exchange.} Volumes 1-10 devoted 


to fungi. 
Vol. 1, part 1, 1949. Myxomycetes. $7.25. 


Vol. 2, part 1, 1937. Blastocladiaceae, Monoblepharidaceac, Saproiegniaceae, Ectrogella ceae, 
. $2.00, 


Vol. 3, part 1, 1910. Nectriaceae-Fijnetariaceae. $2.00. (Out of print.) 





Vol. 6, part 1, 1922. Phyllostictaceae (pars). $2.00. 


Vol, 7 (now complete), parts 1-15, 1906-1940. Ustilaginaccae-Accidiaceac, $2.00 per part. 
(Parts 1-5 out of print.) 


Vol. 9 (now complete), parts 1-7, 1907-1916. Polyporaceae-Agaricaceae (pars). $2.00 per 
pert. (Parts i-3 out of print.) 


Vol. 10, part 1, 1914; parts 2 and 3, 11917; part 4, 1924; part 5, 1932. Agariceae (pars). $2.00 
per part. 


Series Il, part 1, 1954. Tuberales. $1.60. 


The New Britton and Brown Illustrated Flora of the Northeastern United States and Adjacent 
Canada. By Henry A. Gleason. 3 volames. List price $30.00 per set; shipping charge $0.50. 
Succeeds the [lustrated Flora by Nathaniit! L. Britton and Addison Brown. Includes descriptions 
and drawings of the plant species, from ferns to orchids, which grow without cultivation in the 
area extending from the St. Lawrence River to Virginia and westward to Missouri and Minnesota. 


The Garden Journal of The New York Botanical Garden. Bimonthiy, illustrated, containing 
news, book reviews, and non-technical articles on botany, exploration, and horticulture. Free to 
all members of the Garden. To cthers, 5 cents a copy, $2.00 a year. Now in its third volume. 
A continuation of the Journal of The New York Botanical Garden, fifty-one volumes. 


Brittonia. A series of botanical papers. Subscription price, $7.50 per volume. Now in irs 
eighth volume. 


NEW YORE EOTANICAL GARDEN 
Bronx Park, New York 58, N. Y. 





